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phased im lementation
x2.8 per y r x2.8 per yr

am241 3.26E-06 9.13E-06 9.13E-07 1.44E-03 4.03E-03 4.03E-04
c14 4.00E+02 1.12E+03 1.12E+02 4.20E+02 1.18E+03 1.18E+02
cs137 1.87E-02 5.24E-02 5.24E-03 1.04E+00 2.91 E+00 2.91 E-01
u239/240 7.90E-07 2.21E-06 2.21E-07 1.58E-03 4.42E-03 4.42E-04

sr9O 7.20E-04 2.02E-03 2.02E-04 1.60E+00 4.48E+00 4.48E-01
tc99 9.83E-06 2.75E-05 2.75E-06 9.95E-05 2.79E-04 2.79E-05
at 100% capac 10 r

source sep/low dose/ r tot dose risk
am241 3.26E-06 9.13E-06 9.13E-07 onsite po 7.10E-03 7.10E-02 2.84E-05
c14 4.00E+02 1.12E+03 1.12E+02 onsite me 5.80E-06 5.80E-05 2.32E-08
cs137 1.87E-02 5.24E-02 5.24E-03 offsite o 3.2 3.20E+01 0.016
pu239/240 7.90E-07 2.21E-06 2.21E-07 offsiteme 9.10E-05 9.10E-04 4.55E-07
sr9O 7.20E-04 2.02E-03 2.02E-04
tc99 9.83E-06 2.75E-05 2.75E-06 4 y r

dose/yr tot dose risk
onsite po 7.10E-03 2.84E-02 1.14E-05
onsite me 5.80E-06 2.32E-05 9.28E-09
offsite o 3.2 1.28E+01 0.0064
offsite me 9.10E-05 3.64E-04 1.82E-07

source se /law/hlw 6 y r
am241 1.44E-03 4.03E-03 4.03E-04 dose/y r tot dose risk
c14 4.20E+02 1.18E+03 1.18E+02 onsite o 2.50E-02 1.50E-01 0.00006
cs 137 1.04E+00 2.91 E+00 2.91 E-01 onsite me 2.00E-05 1.20E-04 4.8E-08
pu239/240 1.58E-03 4.42E-03 4.42E-04 offsRe po 3.7 2.22E+01 0.0111
sr9O 1.60E+00 4.48E+00 4.48E-01 offsite me 1.10E-04 6.60E-04 3.3E-07
tc99 9.95E-05 2.79E-04 2.79E-05
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TITLE: SOURCE FOR NCNINVOLVED WORKE AND Pl1RLIC ^^ ^ /' <J r I 1n-la-oF

Alternative 1.0 No Action 2.0 Long Term
Mana ement

Duration in Stack tack Stack Duration in Stack Stack Stack
Source Source

Years Ht/Rad V ocify Temp. Years - Ht/Rad Velocity Temp.

Construction NOT APPLICABLE NO EMISSIONS
Operation ........ .. .
Contnued Operations

...........
emssl xx

.........
---- -----

100 yr Gr-oun ------
-

--- --------------em-iss-l-.xls -------- 100
- yr- %Ground

otalAlpha=2.88E-08Ci/yr SeeNoAction

otal Beta=7.91 E-07 Cl/yr 100%of current

-MonUor SSTs, DSTs, and MUSTs Sr-90=1.81 E-05 CI/yr
L SCs-137=5.3" CUYr .5 01 -

----------------- i-129-0---bE-Q5 c'
------ --------

100%of current
----------- ------ ^'G--- - ----- ----------------------------

-aperate 242A Evaporator emn.>ds 10 yr 6.7 m 10.3 Cu m/s 46 C errtrt.xts (perloaic) 10 yr 6.7 m 10.3 cu m/s 46 C
Tot. Atpa =2.1 E-5 Cl/Y .53 m-, ^ See No Action .53 m

ot. Beta=1.2E-5 Ci/Y r^' S Z Z^ S I Z v
----------------
etrieval

----------- ----------------------
NOT APPLICABLE

------ -----------
Cs-137=.0007 CI

---------------
Ground

-------------

1-129=A01 Cl 10 yr

----------------- ----------- ---------------------- ------
r-90=.0001 Cl S23
-----------

(per memo from CoGn)
---------------

V
----------Evaporate DSTS (a) NOT APPLICABLE emir.^aas (oontinuous) 10 yr 6.7 m

---
10.3 cu m/s 46 C

Tot. Alpha=1.4E-04 a/Y

S
----------------- ----------- ---------------------- ------

Tot. Beta=8.04E-05 CI/Y
-----------

211- .53 m
--------------- ----- -Separations --------- - - ----------

E_
---------- ------

__ _______ _
-

_NOTAPPLICABLE
-

- ------

Tank Waste (a) NOT APPLICABLE AF ICNOT APPLICABLE

-----------------
Process Capsules ----------- - ---------------------NOT APPLICABLE ------ --------

---- ---------------
NOT APPLICABLE

-------------

-----------------
StoraQeandDlsposal ___

-----------
_ __________

----------------------
NOTAPPLICABLE_

----------
------
------

-----------
-___ _______

---------------
_NOTAPPLICABLE

-------------

Monitorin and Maintenance NOT APPLICABLE
---

NOTAPPLICABLE
-------------

Post Remedration
----------------- ----------- --------------------- ----- - -
Closure
----------------- -----------

NOT APPLICABLE
----------------------

-
------

------ - --
----------

---------------
NOT APPLICABLE

---
-------------

Monitoring of Final Waste Form NOT APPLICABLE -- ------------
NOT APPLICABLE -------------

(a) ror gravel ana nn, mese emissions are Dasea on ren times me value or current emissions per nour tor Z4 rlours (3 aays) tor 22 tanks per year.

Title: Source Term for Air Modeling of Routine Risk Page 1 emission.xis
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TITLE: SOURCE FOR NONINVOLVED WORKER AND PUBLIC

^„

. ^n ^- i 1r1..11-oF

Alternative 3.0 Minimal Retrieval 4.0 In Situ Fill and Cap
In Situ Vihification

Source
Duration In Stack Stack Stack

Source
Duration in Stack Stack Stack

Years Ht/Rad Velocity Temp. Years Ht/Rad Velocity Temp.

Construction NO EMISSIONS NO EMISSIONS
Operation_ _
--- ---------
Continued Operations

./
------------------------
emissl.bs 100 yr Grga^

v

-------- ----- ------------- -- ---emissl.^ Ground
- --------------

See No Actlon e No Action

82% of current

^

%of current

-Monitor SSTs. DSTs, and MUSTs . ^

[
--- -- -- --------- --_--_-----_-_----- -------- ---- ------_------_-_-_------_ -----------_--242A-Operate EvaporaFor e ^Is (periodlc) 10

Y
r 6.7 m 10.3 cu m/s 46 C

%
(perlodlc) 10 yr 6,7 memitAs 10,3 cu m/s 46 C

See No Action .53 m ee No Actlon .53 m

----------------- ------^^ --------------- -------- ----- ` ---------L -------------- ----- --Retriev0l NOT APPLICABLE NOT APPLICABLE - ------

--------------
Evaporate DSTS (a)

-----
ont in

-
uou
-

s)
----5- yr------6.7 m

----
emffadas (c -10--.3 -cum--s- ---46-C- em-lt-ada-s--(con--tlnuous)------ 5--yr-----6.7--m-- --10-.3C-m--/s----46-C-

See Long Term Mgmt ^e Long Term Mgmt

----------------- ----------S
5
>-------=53 m - -------- ----` 53 m-------- S'sSeparations _________NOTAPPLICABLE__

-------- -----
-------- -__ ____ NOTAPPLICABLE --------------

Vitrify Tank Waste (a) Table D.45 9 yr 31 m 4.3 Cu m/s 93 oC
__

-otai apna=9.e3E-11 CI/yr
--------------

53`/*- otal Beta=2.69E-09 CI/yr

5-
1,/

Sr-90=2.91 E-08 Cityr SW
pg. D-88 - 5^ .33m Cs-137=1.81E-07C1/yr 8 yr Ground

- - - - ------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
__ -____ 1-129=1.57E-07CI/yr

------------------------- ------------Process Capsules NOT APPLICABLE NOT APPLICABLE --

-----------------
Storageand Dlsposal ___

--------------------------
___ _________ NO EMISSIONS

----
--------
--------

-----
-----

-------------------------
_ _____ NO EMISSIONS

-
--------------

Monitorln and Maintenan NO EMIS3IONS
_____

----
NO EMISSIONS --------------

Post Remediafion
---------------- --
Clasure
-----------------

- ------------------------
-__________ NO EMISSIONS

- ----
--------
--------

-----
----

- -------------------------
NO EMISSIONS --------------

Monitoring of Final Waste F NO EMISSIONS
____ ___---_

----NO EMISSIONS ----- ---------

(a) for gravel and fill, these e

Title: Source Term for Air Modeling of Routine Risk Page 2 emisslon.xls



TITLE: SOURCE FOR NONINVOLVED WORKER AND PUBLIC 10-13-95

Alternative 6.0 Selective Retrieval 7.0 Extensive Retrieval il
(Ex Situ Vft) Alternative

Duration in Stack Stack Stack Duration in Stack Stack Stack
Source Source

Years Ht/Rad Velocity Temp. Years Ht/Rad Velocity Temp.

Construction NO EMISSIONS NO EMISSIONS
Operafion______-__

-- ------------ ---
---- ----------------- - -

---------- -- --------- --- -Contlnued Operations em^sl.ws 1 r Ground em^l.^ 1 yr Ground
-------

See No Actlon

^

See No Action aC^^

%ofcurrent t 59%ofcurrent

-Monitor SSTs. DSTs, and MUSrs

^S h 57/

---------------
--0perate 242A Evaporator

-----------
emir.xts (pertodic)

---------------------------
10 yr 6.7 m 10.3 cu m/s 46 C

----------
emit.)ds (periodic)

---------------
10 yr 6.7 m

-------------
10.3 cu m/s 46 C

See No Action
s62

.53 m See No Action
2

.53 m

----------------- --------
7

Retrleval
----

me 50%
--------------------------- --

49-:- - - - --------------- ------------

of5'1,3
S63kggezha

26yr Ground T^IeD.60/ S-j3 26yr Ground

j-----------------
Evaporate DSTS (a)

------
on
------

emR.xlas (ctinuous)
--------------------------

5 yr 6.7 m 10.3 Cu m/s 46 C
--- ------ --------------

NOT APPLICABLE
-_ -----------

See Long Term Mgmt

-----------------
5^/,/ .53 m

--------------------------------------- ---------- -----Separations _________ ______ INCLUDEDINVITRIHCATIONINCLUDEDINVITRIFICATION
-------- -

-
-----------------------

_INCLUDEDINVITRIFICATIONINP1!EAIYYJTBLFLCPJLQN
Vitrify Tank Waste (a) 54 24 yr 55 m 33 cu m/s 160 oC 24 yr 55 m

---------
33 cu m/s 160 oC_

3 S^^ _88 m--
-

gravei
--- ---

^yr Ground

---------- ----
1

Jl-------------------------------- -

.88 m

--ulesProcess Caps

-

NOTAPPLICABLE

-

NOT APPLICABLE

StorageandDlsposal
------ -

EMISSIONS
- --

NOEMISSIONS
Monitorln and Maintenan O EMISSIONS

__ _
NO EMISSIONS

Post Remediation

Kiosure O EMISSIONS
--------------------------

--
--

--
NO EMISSIONS

--- -- --
-

nitorln of Final Waste F O EMISSIONS ---- - --
NO EMISSIONS

- -------------

(a) for gravel and fill, these e

Title: Source Term for Air Modeling of Routine Risk Page 3 emission.xls



TITLE: SOURCE FOR NONINVOLVED WORKER AND PUBLIC 10-13-95

Alternative 8.0 No Separations 9.0 Extensive Separations
Alternative Alternative

Source
Duration in Stack Stack Stack

Source
Duration in Stack Stack Stack

Years Ht/Rad Velocity Temp. Years Ht/Rad Velocity Temp.

Construction NO EM IONS NO EMISSIONS
Operation ........ ... ..............

--------- --------- ----- ----------- --- -------
--------------Continued Operations em^si.:as 1 r Ground emissi.^a 1 r Ground

See No Action See No Action 30`'r
9%ofcurrent

.
58% ofcurrer

-Monitor SSTs, DSTs, and MUSTs

---------------- ------------------------- --------- ----- --------- - --
Operate 242A Evaporator emft.^ds (periodic) 10 yr 6.7 m 10.3 cu m/s 46 C

--- - ----
emit.:ds (periodic) 10-yr 6.7 m

--------------
10.3 cu m/S 46 C

----- ------------

See No Aotion L'} .53 m

----^ --------------- --------- -----

See No

on

.53 m

---` ------------ --------------lR t l
_ }e r eva

^D T -,D.6fl 19 yr Ground hPT e D,60 :^ 23 yr Ground

----- --- --- -----

-^

--- ------------- --------- ----- - ----^^ ^--!------------- --------------Evaporate DSTS (a) - NOT APPLICABLE NOT APPLICABLE

----------------
Separations _________

-------------------------
___ _________NOTAPPLICABLE

--
---------
---------

-----
-

------------------------- --------------

Vffrify Tank Waste (a) Table D.65 14 yr 55 m 33 cu m/s
----

160 oC
-----------------------

Table D,69 21 yr 55 m
--------------
33 cu m/S 160 C

ccnange c-14 to .88 m \
e12cior9ecirvr S$y ;

S y,!
\( 7

for caicl atioN

/%J

.88 m

--------------su-lesProcess Cap
----------------

PLICABL
-----

E
--

NOT AP
--------- ----- -------------

NOT
--------

APPLICABLE
---- --------------

------------------StorageandDisposal ___ ------------
-------------

_____ _______NOEMISSIONS_
---

---------
-
________

-----
_____ ------------

------------
EMISSIONSNO

--------------

Monitorin and Maintenan NO EMISSIONS NO EMISSIONS
Post Remedation

------------

-

Closure NO EMISSIONS
------------

NO EMISSIONS
-------Monitoring of Final Waste F NO EMISSIONS - ---

NO EMISSIONS --------------

(a) for gravel and fi8, these e
58

Trtle: Source Term for Air Modeling of Routine Risk Page 4 emisslon.xls



TITLE: SOURCE FOR NONINVOLVED WORKER AND PUBLIC 10-13-95

Alternative 10.0 Capsule-No Action 11. Capsule-Onsite
Alternative Storage

Duration in Stack Stack Stack Duration in Stack Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

Construction NOT APPLICABLE NO EMISSIONS
Operation __________
- -------------------------------------- -------------------------------------
Continued Operations NOT APPLICABLE NOT APPLICABLE

-Monitor SSTs, DSTs, and MUSTs

-----------------
-Operate 242A Evaporator

--------------------------------------
NOT APPLICABLE

-----------------°------------------
NOT APPLICABLE

-----------------
Retrieval

-------------------------------------
NOT APPLICABLE

------------------------------------
NOT APPLICABLE

-------------TS (a
--

)Evaporate DS
-------------

ICA
-
BLE
--------------------

NOT APPL
--------

NOT
------

APPLICABLE
-----------------------

-----------------
Separations ____ _____

--------------------------------------
_______ NOTAPPLICABLE- -------------------

-------------------------------------
-- ------ --------------

Vitrify Tank Waste (a) NOT APPLICABLE
-------------

NOT APPLICABLE

----------------
Process Capsules

-----------------------------------
wesfops.xis^O yr 21 m 10.2 mps 20 C

------------------------------------
wesfops,zts, 19 yr 21 m 10.2 mps 20 C

-------- --------
^^O(__! ___53mradius 92cum/s_______^

-- ---
.53mradius 9.2cu mjs

Stora^eandDisposal --_ --_- -^YAPPLICABLE _ _______
-------- ------------

________
------

^IOEMISSIONS
--------------------

Monitorin and Maintenan NOTAPPLICABLE NOT APPLICABLE
Post Remedialion
----------------- -------- ---------------------------- -- ------- -- - - -
Closure

--- ---- ----- ---- -
N APPLICABLEOT

-------- ---- --------------------------
-
SI
--
ON

-
S
---------------------

EMNO IS
--------- - -- ----------Monitoring of Final Waste F NOTAPPLICABLE ---------------

ONEMISSINO S
(a) for gravel and fill, these e

Title: Source Term for Air Modeling of Routine Risk Page 5 emission.xls



TITLE: SOURCE FOR NONINVOLVED WORKER AND PUBLIC VLl 9_OF

Alternative 12.0 Capsule-Overpack 13.0 Capsule-Wfrily
and Ship with Tank Waste

Duration in Stack Stack Stack
Source Duration in Stack Stack Stack

SourceYears Ht/Rad Velocity Temp. Years Ht/Rad Velocity Temp.

Construction NO EMISSIONS NO EMISSIONS
Operat7on___________

-------------------------------------- -Continued Operations NOT APPLICABLE --------------------
NOT APPLICABLE -----------------

-Monitor SSTs. DSTs, and MUSTs

-----------------
-Operate242AEvaporator --------

-----------------------------
NOTAPPLICABLE -------------------------------------NOT APPLICABLE

----------------
Retrieval --------------------------------------

NOT APPLICABLE -------------------------------------
NOT APPLICABLE

---po--rate---DST-S--(a)
------

Eva ---------
NOT
--

APPLICABLE
--------------------------- ---------

NOT
-----
APPLICABLE-----------------------

-----------------
Separations _________ --------------------------------------

_______ NOTAPPLICABLE_ --------------------------------------
NOTAPPLIABLEPPLIABLE

V'rfrify Tank Waste (a) NOT APPLICABLE NOT APPLICABLE

Process Capsules
--------
wesfops,xls ^ 19 yr 21 m 10.2 mps 20 C

-

----
19 yr 21 m 10.2 mps 20 C

--------------
oeandDsposa

SJ?1 _53mrad9_2cu__ - m/-_______
TAPPLICABt

_-----_53mradius 9.2c-^ms
--------OTAPPLICABLE-__

Monitorln .and Maintenan
---------- ------ --------------------NOTAPPLICABLE -----------------------------OTAPPLICABLE

Post RemediaSon
--

Closure
--------

--____ NOTAPPLICABLE
-

-----
NOTAPPLICABLE

Monitorin of Final Waste Fc NOT APPLICABLE -------------------NOT APPLICABLE
(a) for gravel and nn, rnese e

Title: Source Term for Air Modeling of Routine Risk Page 6 emission.xis



Request Number RR

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Mik Harker Date: 503/95

Phone Number: 736-0616 Fax Number:

Request Information: prnvide chemical conctitnentc and cnncentratinnc that vn ild he in the air

Need Date: ASAP

Response:

Data Source/Accuracy:

Prepared By:_Co1in Henderson

Date Sent/Faxed:

Concurrence:
Marc Nelson - Project Manager

H:I USERSICHEADERSIElRIEMNFRQ.088



ENGINEERING INFORMATION REQUEST -88

Tank farm routine onerationc

See attached spreadsheet titled Tank Farm Emissions From Current Operations. These tables
provide the estimated chemical and radiological emissions from the existing tank farms. The
release parameters associated with the tanks are indicated along with the type of ventilation.
Passive ventilation refers to tank ventilation that occurs as a result of changes in atmospheric
pressure as opposed to active ventilation where an exhauster is used to continually ventilate the
tank.

F.vapnrator-

The operating emissions for the 232-A evaporator are provided in the attached spreadsheet for
Tank Farm Emissions.

Fill and C:an-

The emissions from filling a tank with gravel were estimated using the current tank farm
emissions. The emissions during the fill operation were estimated to be ten times higher on an
hourly basis than routine emissions. The filling of a tank with gravel would take
approximately 3 days of actual operations to complete. Estimated emissions on a tank farm by
tank farm basis are provided in the attached spreadsheet titled Fill and Cap.

The emissions during operations for the In Situ Vitrification alternative are provided in the
attached spreadsheet titled ISV emissions.

Intermediate Seeparatinnc•

The emissions are provided in the attached spreadsheet titled High Level Emissions and
Lowlevel emissions. The spreadsheets identify the constituents in the stack gas from the High
Level vitrification plant and the Low Level vitrification plant. The VOC emissions released
from the tanks during waste retrieval operations is estimated at 3 times the annual rates
provided in the spreadsheet for emissions from current operations. The emissions associated
with retrieval would apply to all of the alternatives with out of tank waste treatment.

Note: this is for retrieval and transfer of the wastes from the tanks to the treatment facilities
and treatment of the wastes. The emissions from pretreatment and treatment are combined in
the LLW vitrification plant and released from a single stack.

H:1 USERSICHENDERSIElRIEN/NFRQ.088



No Separations (vitrification)•

The routine emissions from the No Separations (vitrification) plant would be released out of an
elevated stack. The chemical constituents and the concentrations are provided in the attached
spreadsheet titled

No Separations (calcinatinn)•

The routine emissions from tlte No Separations (calcination) plant would be released out of an
elevated stack. The chemical emissions from the calcination would be essentially the same
except for the NOx which would be 5 times the levels reported for the No Separations
(vitrification) alternative.

Fxtenaive Seiarations-

The emissions from extensive separations should be in the same general levels as the emissions
from the Intermediate Separ=tions alternative. A spread sheet of the stack emissions for the
extensive separations emissions based on the material balance calculations has not been
performed due to lack of time. If any individual components identified in the Intermediate
Separations spreadsheet tables are of interest they can be provided on an as needed basis.
Table 9-5 attached from the extensive separations data package provides a summary of the non
radiological emissions. Any,of the emissions identified can be converted to concentrations
using the formula at the bottom of the table. The Extensive Separations alternative is assumed
to have a single stack whereihe off-gasses from the LLW, Separations, and HLW processes
would be combined prior to release.

In Sitn/ Fx Situ (:omhinatinn•

(comb. fill and cap, comb. vitrification, and comb. pretreatment)

This alternative is a combination of the Fill and Cap alternative for those tanks left in place
and Intermediate Separations alternative for those wastes retrieved. The chemical constituents
and concentrations released during operations should be similar to the two above mentioned
alternatives.

WFSF Storage Rasinc

The emissions data provided for the WESF capsule storage basins was limited to radionuclides.
No chemical emissions were reported and the nature of the activities associated with continued
storage of the cesium and strontium capsules in water filled basins should result in minimal
chemical emissions.

WF.SF Retrieval and tw rnatack-

Retrieval of the cesium and strontium capsules from the water basins and overpacking into
canisters would result in negligible chemical emissions.

H: I USERS ICHENDERS IE!R IENlNFRQ. 088



Staged Implementation (pretreatment and vitrificatinn)

This alternative consists of building two Low Activity waste processing plants (20 mt/day
capacity) and one HLW waste treatment facility (one mt/day capacity) to process
approximately 10% of the tank waste. The waste types identified to date for retrieval and
treatment during this phase are liquid DST wastes. These wastes are fairly well characterized
and are considered the easiest wastes to process. The chemical constituents and concentrations
released during operations of this alternative would be similar in type and concentration to the
Intermediate Separations alternative.

H: I USERS ICHENDERS IEIR IENINFRQ. 088



ExlensHe Re0leval-Ex Situ Vitrification Stack Flow Estimates

TPA STACK STREAMS TPA STACK STREAMS
SEPARATIONS AND LLW VITRIFICATION SEPARATIONS AND LLW VITRIFICATION

STREAMS STREAMS
907=702+706+434+52 2+645+907 907+702+706+434+522+645+903 -
917=911+914
IaGor-200rrYldaq.B 7E5'91.8587NRU=4.747E•2 sumat

917=911+914
tacler=(200mUda /3.87E5 '91.8 5831Whr=4. 747E•2

- IGaE8ew907+917 tutal8owacOm

702 706 434 522 645 903
Weams

907 911 914 917

sGm

MT as
MTsalld

1.39E+04
0

0
0

2.78E406
1.94E-03

0
0
2.61E05
1.55E-04

0
0

3.05E+06
1.05E-08

MT gas
MTsclkl

0
0

4.87E^05
3.92E+02

4.e7E+05
1.96E•01

--^

TGaI MT
Facter

1.39E+04
4.75E-02

0.00E+00
4.75E-02

2.76E+08
4.75E-02

0AOE+00
4.75E-02

2.61Er05
4.75E-02

0.00E+00
4.75E-02

3.05E+06 3.05E+06
4.75E-02

Total MT
Fador

0.00E+00
4.75E-02

4.87E05
4.75E-02

4.87E+05
4.75E-02 _ ---

rnass6aw rale u
molecutac ht

859.633
27.63

0
28.26

131988.8
28.78

0
28.76

12389.87
37.61

0 144783.5
29.5

masaRavm1e 1
mofeMarwelght

0
29

23136.5
29

23117.9
29

167901.40 _

lemperalure deg F
OawsUm

177
153.187

130 438
29433.64

442
0

150
2113.125 31699.95

420.4278
31482.25

1 alura deg F
8vwsGm 5117.624

150
5113.51

3 02.84
36595.76 58404

HLW STREAMS

TPA HLW STREAMS 702 708 340 522 845 903 907 TPA HLW STREAMS 911 917
MT s
MTsGId

7.19E+02
0

0
0

1.60E+05
1.26E-04

0
0

2.09E+04
9.89E-06

0
0

2.02E+05
6.76E-08

MT
MTwBd

0
0 P2.54E+01

3.16E+04
1.27E-02

Total MT
Factor

7.19E+02
7.32E-02

0.00E+00
7.32E-02

1.80E+05
7.32E-02

0.00E+00
7.32E-02

2.09E+04
7.32E-02

0.00E+00
7.32E-02

2.02E+05 2.02E+05
7.32E-02

Total MT
FaGar

0.00E+00
7.32E-02

3.16E+04
7.32E-02

mass8orrate IWM
moteoulmwNghl

52.6308
27.63

0
28.26

13176
28.75

0
28.75

1529.68
38.13

0 14786.4
29.68229

masslkwrale IGRU
mofecular h1

0
29

2313.121
29

17099.52 _

Tem ure d F
Oowutrn

180
12.21878

130
0

447
2939.778

447
0

150
257.3708 3209.367

423.7172
3197.618

Temperature deg F
8avsdm 0 512.06

150
511.65

385.96
3709.26

_

5949

NGe: the 1 50 d F lemp for streams 917 hWh M.W and LL Is a best eslWaate no data was provided

611195 Page 1 GASRAL YLS



HIGH LEVEL Emissions

TPA HLW stack flows

L10UID COMPONENTS

Regulated stream
907 917 totals mt ANNUALAVE 24 our avg. peak hourly peak conc.

VOLUME TOTAtn3 year ann ave/219 (daily ave/24)x2.6 peak hrly/stack flow
SP. ORAVtTY metric tons kg/year kg/ 24 hr kg/hr grams / cubic meter
Cs and Ba,(MCI)
Sr and Y, (MCI)
Tc, (MCI)
Am, (MCI)
Np, (MCI)
Pu-239, (MCI)
Pu-240, (MCI)
Pu-241, (MCI)
TRU, (MCI)
Total MCI
Total Mass Flow,(MT) 2ozE+os 3.16E+04 233600 1.ozE+m 4.64E+04 5.02E+03 4.98E+02
Total Cr, (MT)
Total Na, (MT) wqc-46o-1so
Total SI,(MT) pp -
Total P, (MT)
Total N02-, (MT)
Total N03-, (MT)
Ag+ WAC-469-130

AI(OH)4- wpc-46o
Am+3
As+5 wACa6o
B+3
Ba+2 WAC-460? -----

8e+2 4oCFRM/AC460 ---......_..

Bi+3.
C 14 4.54E-04 1.97E-02 9.01E-05 9.76E-06 9.67E-07
Ca+2
Cd+2 WAC-46u-130
Ce+3
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HIGH LEVEL Emissions

CI-
CI2 WAC-460-160 4.17E+00 4.17 1.61E+02 8.28E-01 8.97E-02 8.88E-03
CO WAC-460-160 2.09E+02 203 8.83E+03 4.03E+01 4.37E+00 4.32E-01
C02 WAC-460-160 1.69E+04 16900 7.35E+05 3.36E+03 3.63E+02 3.60E+01
C03-2 WAC46o-160

Cr(OH)4- WAC-45o-10o
Cs+

Cu+2 WAC-460-160

F-
F2 WAC-460-160 6..21E+01 62.1 2.70E+03 1.23E+01 1.34E+00 1.32E-01
Fe+3
H2
H20 3.14E+03 3140 1.37E+05 6.23E+02 6.75E+01 6.69E+00
H2S WAC
Hg WAC-460-160 -

Hg+2 WAC
I-
12 WAC-460 2.14E+01 21.4 9.30E+02 4.25E+00 4.60E-01 4.56E-02
K+
Kerosene
La+3
Li+
Mg+2

Mn02 WAC-080-160

!!

Mo+s
N2 1.42E+05 2.50E+04 167000 7.26E+06 3.32E+04 3.59E+03 f 3.56E+02f
Na+
NH3 WAO-460-160 1.83E+01 18.3 7.96E+02 3.63E+00 3.94E-01 3.90E-02
Ni+3 WAC-46o-130

NO PP 9.e8E-02 0.0998 4.34E+00 1.98E-02 2.15E-03 2.13E-04
N02 PP 4.26E+00 4.28 1.86E+02 8.50E-01 9.21E-02 9.12E-03
N02-
N03-
N +4
02 3.95E+04 6.63E+03 46130 2.01E+os 9.16E+03 9.92E+02 9.82E+01
OH-
Pb+4 WAC140CFR -

o- 446-5a
t-^

: 6y,6; E-04-
1u^/ow,,q

'Imany,tt
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HIGH LEVEL Emissions

P04-3
POLY
Pu+4
S
Si+4
S02 PP 4.60E+00 4.6 2.COE+02 9.13E-01 9.89E-02 9.80E- 03
S04-2
Sr+2
S

Tc02 -
Tc04-
TOC
U02+2 WAC-460
V+5
W+6 WAC460

ZN+2
Zr-4
ZRO2:2H2O

SOLIDS COMPONENTS

csandBa,(MCq 1.69E-10 3.41E-OS 3.41E-05 1.48E-03 6.77E-06 7.33E-07 7.26E-08
SrandY,(MCt) 2.64E-10 5.33E-05 5.33E-05 2.32E-03 1.06E-05 1.15E-06 1.14E-07
Tc, (MCI) 1.48E-14 2.99E-09 2.99E-09 1.30E-07 5.94E-10 6.43E-11 6.37E-12
Am, (MCI) 2.38E-13 4.81E-08 4.81E-08 209E-06 9.55E-09 1.03E-09 1.02E-10
Np , (MCI) 2.32E-16 4.70E-11 4.7E-11 2.04E-09 9.33E-12 1.01E-12 1.00E-13
Pu-239, (MCI) 6.17E-14 1.25E-08 1.25E-08 5.43E-07 2.48E-09 2.69E-1 0 2.66E-1 1
Pu-240, (MCI) 1.57E-14 3.18E-09 3.18E-09 1.3BE-07 6.31E-10 6.84E-11 6.77E-12
Pu-241, (MCI) 1.83E-13 3.71E-08 3.71E-08 1.61E-06 7.37E-09 7.98E-10 7.90E-11
TRU, (MCI) 4.99E-13 1.01E-07 1.01E-07 4.39E-06 2.01E-08 2.17E-09 2.15E-10
Total MCI 4.33E-10 8.75E-05 8.75E-05 3.80E-03 1.74E-05 1.88E-06 1. 86E-07
Total Mass Flow,(MT) 6.78E-08 1.27E-02 0.0127 5.52E-01 2.52E-03 2.73E-04 2.70E-05
Total Cr, MT) 9.91E-11 2.00E-05 2E-05 8.70E-04 3.97E-06 4.30E-07 4.26E-08
Total.Na, (MT) WAC-460-160 6.29E-09 1.18E-o3 0.00118 5.13E-02 2.34E-04 2.54E-05 2.51E-06
Total SI, MT) PP 1.57E-08 2.95E-03 0.00295 1.28E-o1 5.86E-04 6.34E-05 6. 28E-06
Total P, (MT) 7.33E-10 1.37E-04 0.000137 5.96E-03 2.72E-05 2.95E-06 2.92E-07
Total N02-, (M
Total N03-, M

4/28/95 TPARI.XLS Page 3



HIGH LEVEL Emissions

Ag+
Ag20 3.70E-12 7.48E-07 7.48E-07 3.25E-05 1.49E-07 1.61E-08 1.59E-09
AI+3
A1203 4.68E-09 8.76E-04 0.000876 3.81E-02 1.74E-04 1.88E-05 1.87E-06
Am+3
Am203 7.62E-14 1.54E-08 1.54E-08 6.70E-07 3.06E-09 3.31E-10 3.28E-11
As+5 WAC
As205 1.92E-12 3.88E-07 3.88E-07 1.69E-05 7.70E-08 8.34E-09 8.26E-10
B+3
B203 wAC-460-160 4.75E-09 8.89E-04 0.000889 3.e7E-02 1.76E-04 1.91E-05 1.89E-06
Ba+2 9
BaO wAC 8.63E-12 1.76E-06 1.76E-06 7.65E-05 3.49E-07 3.79E-08 3.75E-09
Be+2 40CFRNJAC

Be0 5.40E-14 1.09E-08 1.09E-08 4.74E-07 2.16E-09 2.34E-10 2.32E-11
Bi+3
131203 5.47E-10 1.11E-04 0.000111 4.83E-03 2.20E-05 2.39E-06 2.36E-07
C 14
Ca+2
CANCRINITE
CaO wAC-460-160 5.11E-10 9.57E-05 9.57E-05 4.16E-03 1.90E-05 2.06E-06 2.04E-07
Cd+2 WAC-060-130

CdO 2.27E-11 4.58E-86 4.58E-06 1.99E-04 9.09E-07 9.85E-08 9.75E-09
Ce+3
Ce203 7.44E-10 1.39E-04 0.000139 6.04E-03 2.76E-05 2.99E-06 2.96E-07
CI-
C03-2 -
Cr+3 wA0-460-160

Cr203 1.45E-10 2.93E-05 2.93E-05 1.27E-03 5.82E-06 6.30E-07 6.24E-08
Cs+
Cs20 2.40E-12 4.e4E-07 4.84E-07 2.10E-08 9.61 E-08 1.04E-08 1.0 3E-09
Cu WAC-460-160 ----

Cu+2 WAC-060-160

Cu0 2.34E-12 4.72E-07 4.72E-07 2.05E-05 9.37E-08 1.02E-08 1.01E-09
CuS04
F- WAc
Fe+3 -
Fe203 wac 460-160 3.27E-09 6.13E-04 0.000613 2.67E-02 1.22E-04 1.32E-05 1.31 E-06
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HIGH LEVEL Emissions

Hg+2 WAC-460-160

I- WAC 9

K+
K20 6.32E-11 1.28E OS 1.28E-05 5.57E-04 2.54E-06 2.75E-07 2.73E-08
La+3
La203 6.16E-11 1.25E-05 1.25E-05 5.43E-04 2.48E-06 2.69E-07 2.66E-08
Li+
Li20 1.36E-09 2.54E-04 0.000254 1.10E-02 5.04E-05 5.46E-06 5.41E-07
Mg+2
MgO WAC-060-160 4.70E-11 9.51E-06 9.51E-06 4.13E-04 1.89E-06 2.05E-07 2.03E-08
Mn02 WAC-460-160 5.64E-10 1.0 6E-04 0.000106 4.61E03 2.10E-05 2.28E-06 2.26E-07
Mo+6
Mo03 3.04E-12 6.16E-07 6.16E-07 2.66E-05 1.22E-07 1.32E-08 1.31E-09
Na+
Na20 8.48E-09 1.59E-03 0.00159 6.91E-02 3.16E-04 3.42E-05 3.39E-06
Ni+3 WAC-460-160

Ni2FeCN6
N1203 2.32E-1 t 4.69E-06 4.69E-06 204E-04 9.31E-07 1.01E-07 9.99E-09
NiO 6.12E-10 1.15E-04 0.000115 5.00E-03 2.28E-05 2.47E-06 2.45E-07
N02-
N03-
Np+4
Np02 3.74E-13 7.56E-08 7.56E-08 3.29E-06 1.50E-08 1.63E-09 1.61E-10
OH-
P205 1.66E-09 3.14E-04 0.000314 1.37E-02 6.23E-05 6.75E-06 6.69E-07
P205:24H20
Pb+4 PrnNAC
Pb02 WAC 9.48E-12 1.92E-06 1.92E-06 8.35E-05 3.81E-07 4.13E-08 4.09E-09
P04-3
Pu+4
Pu02 1.21E-12 2.45E-06 2.45E-06 1.07E-04 4.86E-07 5.27E-08 5.22E-09
Si+4
Si02 3.37E-08 6.31 E-03 0.00631 2.74E-01 1.25E-03 1.36E-04 1.34E-05
S04-2
Sr+2
Sr0 1.07E-to 2.17E-05 2.17E-05 9.43EA4 4.31E-06 4.67E-07 4.62E-08
Tc207 1.36E-t2 2.76E-07 2.76E-07 1.20E-05 5.48E-08 5.94E-09 5.88E-10
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HIGH LEVEL Emissions

Tc04-
TOC -
U02+2 WAC-460
U03 WAC-460 4.52E-09 e.46E-04 0.000846 3.68E-02 1.68E-04 1.82E-05 1.80E-06
V+5
V205
W02

wnc-4so-fso 8.39E-13
t.foE-t2

t.7oE•m
z.23E•07

1.7E-07
2.23E-07

7.3sE-os
s.70E•as

3.38E-08
4.43E-OB

3.66E-09
4.80E-09

3.62E-10
4.75E-10

W03 5.16E-15 1.04E-09 1.04E-09 4.52E•O6 2.06E-10 2.24E-11 2.22E-12
ZN+2 wAC-460-160

ZNO wAC-060-160 2.s7E-1z 600E-07

E

-07 2.61E-05 1.19E-07 1.29E-08 1.28E-09
Zr+4
ZRO2 wAO•460-t6o t.e6E•os 3.4sE-04 49 1.52E-02 6.93E-05 7.51E-06 7.43E-07
ZRO2:2H2O

material balance based on TPA data package Rev B revcd. 3/16/95
annual ave based on 23 year operations period
24 hour ave. based on annual ave/number of operating days p er year (365 days 60% 0E=219 days)
p eak hourly rate based on plant ca acil of 20 mUo erating da
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LOWLEVEL Emissions

TPA LLW stack flows

LIQUID COMPONENTS

Regulated stream
907 917 totals m1 ANNUAL AVE 24 hour avg. peak hourly peak conc.

VOLUME TOTAUI9 ann ave1219 (daily ave/24)x1.3 peak hmMy/stack flow

SP. GRAVITY metrlc tons kgryear kg! 24 hr kglhr grams/cubic meter

MASS FLOW MT 3.OSE+o6 4.87E+o5 3.54E+06 1.86E+08 8.50E+05 4.60E+04 4.64E+02

Total Cr WAC-460

Total Na
Total SI
Total P WAC-460-160

Total N02-,(MT) PP

Total N03-, (MT) 2.O5E+01 2.05E+01 1.08E+03 4.93E+00 2.67E-01 2.69E-03

Cs and Ba, (MCI)
Sr and Y, (MCI)
Tc, (MCI)
Am, (MCI)
Np , (MCI)
Pu-239,(MCi)
Pu-240,(MCI)
Pu-241,(MCi
Total TRU, (MCI)
Total (MCI)
Ag+ WAC-460-130

AI+3 WAC-46u
Am+3
As+5 WAC-060

B+3
Ba+2 WAC-4607

Be+2 40CFRMlAC460

Bi+3.
C 14 7.46E-04 3.93E-02 1.79E-04 9.71E-06 9.79E-08

Ca+2
Cd+2 WAC-060-130

Ce+3
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LOWLEVEL Emissions

CI-
CI2 WAC-460-160 3.toE+02 3.10E+02 1.63E+04 7.45E+01 4.04E+00 4.07E-02
Cm+3
CO WAC-460-160 2.35E+03 2.35E+03 1.24E+05 5.65E+02 3.06E+01 3.08E-01
C02 1.89E+05 1.89E+05 9.95E+06 4.54E+04 2.46E+03 2.48E+01
C03-2 WAC-460-160

Cr(OH)4- ?
Cs+
Cu+2 WAC-460-160

DPCD
F-
F2 WAC-460-160 1.12E+03 1.12E+03 5.89E+04 2.69E+02 1.46E+01 1.47E-01
Fe+3
H+ 3.33E-01 3.33E-01 1.75E+01 8.OOE-02 4.33E-03 4.37E-05
H2
H20 5.83E+04 5.83E+04 3.07E+06 1.40E+04 7.59E+02 7.65E+00
H2S WAC

Hg WAC-060460

Hg+2 WAC
i-
12 WAC-460 5.45E+02 5.45E+02 2.87E+04 1.31E+02 7.09E+00 7.15E-02
K+
Kerosene
La+3
Li+
Mg+2
Mn02 WAC-460-160

Mo+6
N2 2.21E+05 3.65E+05 2.60E+06 1.37E+08 6.24E+05 3.38E+04 3.40E+02
Na+
Nb+5
NH3 WAC-460-160 1.63E+01 1.63E+01 8.58E+02 3.92E+00 2.12E-01 2.14E-03
Ni+3• WACa60-130 9.66E-02 9.66E-02 5.08E+00 2.32E-02 1.26E-03 1.27E-05
NO PP 3.11E+Oe 3.11E+00 1.64E+02 7.47E-01 4.05E-02 4.08E-04
N02 PP 1.39E+02 1.39E+02 7.32E+03 3.34E+01 1.81E+00 1.82E-02
N02-
NO3- 2.05E+01 2.05E+01 1.08E+03 4.93E+00 2.67E-01 2.69E-03

,2.UE-4

7,35E-4 fodow^
frP^/-il^lC..
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LOWLEVEL Emissions

Np+4
02 5.95E+05 1.02E+05 6.97E+05 3.67E+07 1.68E+05 9.07E+03 9.14E+01
OH-
OLIGIMER

Pb+4 WAC/40CFR

P04-3

POLY

Pu+4
Si+4
S02 PP 2.09E+02 2.09E+02 1.10E+04 5.02E+01 2. 2+00 2.74E-02
S04-2
Sr+2
S
Tc02
Tc04-
TOC
U02+2 WAC-460
V+5
W+6 WAC460

ZN+2
Zr+4
ZRO2:2H2O
SOLIDS COMPONENTS

Cs and Ba, (MCI) 1.23612 2.49E-07 2.49E-07 1.31 E-05 5.98E-08 3.24E-09 3.27E-11
SrandY,(MCI) 4.74E-12 9.59E-07 9.59E-07 5.05E-05 2.30E-07 1.25E-08 1.26E-10
Tc,(MCI) 6.48E-14 1.31E-08 1.31E-08 6.89E-07 3.15E-09 1.71E-10 1.72E-12
Am, (MCI) 2.15E-14 4.35E-09 4.35E-09 2.29E-07 1.05E-09 5.66E-11 5.71E-13
Np,(MCI) 2.5eE-17 5.21E-12 5.21E-12 2.74E-10 1.25E-12 6.78E-14 6.83E-16
Pu-239, (MCI) 4.17E-17 8.43E-to 8.43E-10 4.44E-08 2.03E-10 1.10E-11 1. 11E-13
Pu-240, (MCI) 1.03E-15 2.09E-10 2.09E-10 1.10E-08 5.02E-11 2.72E-12 2.74E-14
Pu-241,(MCI) 3.71E-15 3.71E-15 1.95E-13 8.92E-i6 4.83E-17 4.87E-19
TotaITRU,(MCI) 3.04E-14 5.41E-09 5.41E-09 2.85E-07 1.30E-09 7.04E-11 7.10E-13
TolaiMCl 6.07E-12 1.23E-oe 1.23E-06 6.47E-05 2.96E-07 1.60E-08 1.61E-10
Total Mass Flow (MT) 1.05E-06 1.9sE-01 1.96E-01 1.03E+01 4.71 E-02 2.55E-03 2.57E-05
Total Cr (MT) WAC460-160 3.89E-10 7.28E-os 7.28E-05 3.83E-03 1.75E-05 9.48E-07 9.55E-09
Total Na MT) 1.94E-07 3.e3E-o2 3.63E-02 1.91E+00 8.72E-03 4.73E-04 4.76E-06
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LOWLEVEL Emissions

Total Sf (M 2.89E-07 5.41E-02 5.41 E-02 2.85E+00 1.30E-02 7.04E-04 7.10E-06
Total P(MT) WAC460-160 3.65E-09 6.83E-04 6.83E-04 3.59E-02 1.64E-04 8.89E-06 8.96E-08
Total N02-, (M PP

Total N03-, (MT)
Ag+ WAC460-160

Ag20 WAC460-160 8.79E-13 1.78E-07 1.78E-07 9.37E-06 4.28E-08 2.32E-09 2.33E-1 1
AI+3
A1203 5.23E-08 9.79E-03 9.79E-03 5.15E-01 2.35E-03 1.27E-04 1.28E-06
Am+3
Am203 6.89E-15 1.39E-09 1.39E-09 7.32E-08 3.34E-10 1.81 E-11 1.82E-13
As+5 WAC

As205 2.95E-12 5.96&07 5.96E-07 3.14E-05 1.43E-07 7.76E-09 7.82E-11
8+3
B203 WAC-460-160 4.17E-12 8.43E-07 8.43E-07 4.44E-05 2.03E-07 1.10E-08 1.11 E-1 O
Ba+2 ?
BaO WAC 2.20E-12 4.46E-07 4.46E-07 2.35E-05 1.07E-07 5.81E-09 5.85E-1 1
Be+2 40CFRIWAC

Be0 5.67E-13 1.15E-07 1.15E-07 6.05E-06 2.76E-08 1.50E-09 1.51E-11
BI+3
81203 1.88E-10 3.80E-05 3.80E-05 2.OOE-03 9.13E-06 4.95E-07 4.98E-09
C 14
Ca+2
CANCRINITE
CaO WAC-460-160 1.05E-07 1.96E-02 1.96E-02 1.03E+00 4.71E-03 2.55E-04 2.57E-06
Cd+2 WAC-460-130

CdO 5.95E-12 1.20E-06 1.20E-06 6.32E-05 2.88E-07 1.56E-08 1.57E-10
Ce+3
Ce203 6.97E-12 1.41E-06 1.41E-06 7.42E-05 3.39E-07 1.84E-08 1.85E-10
CI-
Co3-2
Cr+3 WAC-460-160

Cr203 5.66E-10 1.06E-04 1.06E-04 5.58E-03 2.55E-05 1.38E-06 1.39E-08
Cs+ .
Cs20 1.71E-14 3.45E-09 3.45E-09 1.82E-07 8.29E-10 4.49E-11 4.53E-13
Cu WAC-060-160

Cu+2 WAC-480-160

Cu0 5.53E-13 1.12E-07 1.12E-07 5.89E-06 2.69E-08 1.46E-09 1.47E-11
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LOWLEVEL Emissions

CuS04
F- WAc
Fe+3
Fe203 WAC-460-160 5.14E-11 1.04E-05 1.04E-05 5.47E-04 2.50E-06 1.35E-07 1.36E-09
Hg+2 WAC460-160
I- WAC 9

K+
K20 6.62E-13 1.43E-07 1.43E-07 7.53E-06 3.44E-08 1.86E-09 1.88E-11
La+3
La203 6.45E-13 1.30E-07 1.30E-07 6.84E-06 3.12E-08 1.69E-09 1.71E-11
Li+
L120 3.10E-14 6.27E-09 6.27E-09 3.30E-07 1.51E-09 8.16E-11 8.22E-13
Mg+2
MgO WAC-460-160 4.OOE-12 6.0eE-07 8.08E-07 4.25E-05 1.94E-07 1.05E-08 1.06E-10
Mn02 WAC-460-160 5.41E-11 1.09E-05 1.09E-05 5.74E-04 2.62E-06 1.42E-07 1.43E-09
Mo+6
Mo03 1.82E-11 3.69E-06 3.69E-06 1.94E-04 8.87E-07 4.80E-08 4.84E-10
Na+
Na20 2.62E-07 4.90E-02 4.90E-02 2.58E+00 1.18E-02 6.38E-04 6.43E-06
Ni+3 WAC460-160

Ni2FeCN6
Ni203 1.43E-11 2.89E-06 2.89E-06 1.52E-04 6.95E-07 3.76E-08 3.79E-10
NiO 3.74E-14 7.57E-09 7.57E-09 3.98E-07 1.82E-09 9.85E-11 9.93E-13
N02-
N03-

_

Np+4
Np02 4.15E-14 8.38E-09 8.38E-09 4.41 E-07 2.01 E-09 1.09E-10 1.10E-12
OH-
P205 6,35E-09 1.56E-03 1.56E-03 8.21 E-02 3.75E-04 2.03E-05 2.05E-07
P205:24H2O
Pb+4 PPNJAC -- - --

Pb02 WAG 5.65E-12 1.14E-06 1.14E-06 6.OOE-05 2.74E-07 1.48E-08 1.50E-10
P04-3
Pu+4
Pu02 8.15E-14 1.65E-08 1.65E-08 8.68E-07 3.97E-09 2.15E-10 2.16E-12
S
Si+4
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LOWLEVEL Emissions

8102 6.18E-07 1.16E-01 1.16E-01 6.11E+00 2.79E-02 1.51 E-03 1.52E-05
S04-2
Sr+2
SrO 1.00E-12 2.02E-07 2.02E-07 1.06E-05 4.85E-08 2.63E-09 2.65E-11
Tc207 5.96E-12 1.21E-06 1.21E-06 6.37E-05 2.91E-07 1.58E-08 1.59E-10
Tc04-
TOC
U02+2 WAC-460
U03 WAC-46o 2a6E-10 4.56E-o5 4.56E-05 2.40E-03 1.10E-05 5.94E-07 5.98E-09
V+5
V205 WAC-460-160 2.76E-13 5.59E-08 5.59E-08 2.94E-06 1.34E-08 7.28E-10 7.33E-12
W02 7.27E-17 7.27E-17 3.83E-15 1.75E-17 9.46E-19 9.54E-21
W03 2.35E-12 4.75E-07 4.75E-07 2.50E-05 1.14E-07 6.18E-09 6.23E-11
ZN+2 WAC-460-160

ZNO WAC-460-160 1.12E-11 2.25E-06 2.25E-06 1.18E-04 5.41E-07 2.93E-08 2.95E-10
Zr+4
ZRO2 WAC-40-160 3.25E-09 3.26E-07 3.31 E-07 1.74E-05 7.96E-08 4.31 E-09 4.35E-11
ZRO2:2H2O

material balance based on TPA data package Rev B recvd 3/16/95
annual average based on 19 year operations period
24 hour ave. based on annual ave/number of operationg da s p er year (365 days 60% 0E=219 days)
p eak hourl rate based on lant ca acit of 200 mt /o erating da
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ISV E:issi0ns

Operating Emissions I

Com onent Total Emission Annual Emissions Average Hourly Peak Hourly

Curies based on 5 vrs of ISV

Curies/vear Ci/hr Ciiltr

Am-241 1.0OE-061 2.OOE-07 4.57E-12: 6.85E-12

C-14 5.30E+03 1.06E+03 2.42E-02: 3.63E-02

Cs-137 3.50E-04 7.OOE-05 1.60E-09- 2.40E-09

1-129 1.60E+01. 3:10E+00 7.31E-05; 1.10E-04

Pu-239:240 3.30E-071 6.60E-08 1.51E-12; 2.26E-12

Ru-106 7.60E-14 1.74E-183.SOE-13 2.60E-18;

Sm-151 6.30E-0 6 1.26E 06 2.88E-111 4.32E-111

Sr-90 5.40E-041 1.08E-04 2.47E-091 3.70E-09'

Tc-99 i 3.20E-071 6.40E-08 I 1.46E-121 2.19E-12'

Zr-93 3.90E-081 7.80E-09 I 1.78E-131 2.67E-13'

I kg kIlo /year i
Particulate I 6.00E+041 1:20E+04 i 2.74E-01 4.11E-01:

SOz 01 O.00E+00 O.00E+001 0.00E+M

CO 0i O.00E+00 I O.OOE+001 O.00E+00.

Hydrocarbons ; Ili 2.20E+00 I 5.02E-051 7.53E-05'

NOx ; 3.60E+051 7.20E+04 1.64E+001 2.47E+00i

Aldehydes N/A O.00E+001 O.00E+00;

Organic Acids N/A O.00E+00i O.00E+00;

NH3 i 5.60E+041 1.12E+04 2.56E-0 11 3.84E-0 1:

Assumptions: Each tank farm will have a confinement facility
I There will be 4 vitrification systems in place with at least two in operation at all times
One stack for each Tank Farm Confinement Facility (may be conservative)

! May have two systems o eratin in one tank farm or may vitrify tanks in

different tank farms at the same time resulting in emissions from two stacks.

fThe WHC data package does not address this issue.
,The radiological emissions are 100% PMIO
Average hourly emissions based on 5 yrs operations @ 24 hrs per day

with two ISV systems in operation
Peak hourly emissions based on 3 ISV systems in o ertions simultaneously

Reference WHC-SD-WM-EV-101 In Situ Rev 0 (Public Release)

i I
i

^ i

Page I



No Separations Emissions

No Separations Stack Flows

LI QUID COMPONENTS

Regulated stream
__

-- --------- -
907

-- ---
9 17 totals mt

-
ANNUAL AVE 24 hour avg. peak hourly peak hourly concentratfon

VOLUME TOTAUI4 year ann ave/219 (daily ave/24)x1.7 peak hourly/stack flow rate

SP. GRAVITY metric tons kgtyear kg/ 24 hr kg/hr grams/ cubic meter

MASS FLOW MT 2.88E+06 4.63E+05 3.34E+06 2.39E+08 1.09E+06 7.72E+04 2.07E+03

Al wAC-460-160
-

Fe
---- --- --

Cr WAC-460 -----

Na
__

Si ---
-P

- -
N 02, N03

wAC-4fi9-ieo
- -

P
- -
P

-
-

- - -- ---- - --- -- -- -
-

-------- --- -----

Cs and Ba
--

__
Sr and Y ---
Tc

-- - - -
-- ---'-

TRU
- --_---- - - -

--- -
Total MCi

- - --- -- --

Ag+ -------- WAC-480-130

AI+3 wacaso

Am+3
- -

-
-

A5+5 ------ WAC-460 -- --- ----
-----'---

6+3
----- - - - -

- -- ---
Ba+2 wAC-460?

- -

Be+2 ----- ^- 40CFRM/AC460 - - --
-------

Bi+3

C14

-

-----
-------

_

Ca+2
-

- -
Cd+2 WAC-460-13D

- ----------
Ce+3

CI -

------- - --

---

C12 WAC-460-160 4.87E+02 4.87E+02 3.48E+04 1.59E+02
- -

1. 13E+01 - 3.02E-01

Cm+3
--- ----- -------

CO WAC-460-160 2.30E+03 2.30E+03 1.64E+05 7.50E+02 5.31E+01 1.43E+00

U0MmWStLD

I.SE-o3
Fol.i-ow. rJ

6r-FC,p>5
-hom"cnf,
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No Separations Emissions

CO+3 WAC-460-160 _--_

C02 wAC-4so-tso 1.82E+05
_

1.82E+05 1.30E+07 5.94E+04 4.20E+03 1.13E+02

C03-2 -------' WAC-460-160

Cr+3 wAC-460-160

Cs+
-

-
CU+2--------- WAC-460-160

- -
-'-^----

--- ----- - - ----

-- - -
F2

- ^- -

--- -
WAC 4so-tso

--- -

1.17E+03

-------

- -
-- -

----
1.17E+03

--

8.36E+04 3.82E+02

----^----.
----

2.70E+01
-------- - 7.25E-0

Fe+3 -
------ -- - - -- -- -----

FeCn6-3
-

- -------------
H+

---- - --
---

- -- -. ..--- ^ -- -.-...---
H2

H20

H2S

- -- - -------

WAC

--------

4.81E+04

-- -- ---- . ._------

4.81E+04

----

3.44E+06

--^--- -- --

1.57E+04 1.11E+03 2.98E+01

- --- _
Hg
_+_2

WAC-460-t
-
60

---- -
waC

- - --- - --- - - - --- - --
--- -

----- ----- -
g

I-
--

12 WAC-460 2.36E-01 2.36E-01 1.69E+01 7.70E-02
-

5.45E-03
-

1.46E-04
-- --
K+

- - -

--- --
Kerosene ----
La+3 ---
Li+
---g+ -M2 - -- - - -
--- ------ - - --
Mn02

---- --
WAC-460-160

- ----- -
---

Mo+6
N2 2.10E+06 3.66E+05 2.47E+06 1.76E+08 8.04E+05 5. 70E+04 1.53E+03

Na+ ----------------
Nb+S
NH3

-----------

wAC-460-160

----

1. 87E+01

--- ---- -----

1.87E+01 .34E+03

-

- 6.1 0E+00

-

_-_ 4. 32E-01
---

1 . 1 6E-02

Ni+3 waC-460-130
NO PP 3.52E+02 3. 52E+02 2.51E+04 1.15E+02

-
8.13E+00
-

2.18E-01
--- -
NO2

- -
PP 1.40E+02

- 1.40E+02 1.00E+04
- -

- 4.57E+01
--------

3_23E+00
- --- -

8.68E-02
---- ---- -
NO3-

-- -- - --
- - - -- - - - ---------- ----- ----- -Np+4

- -O2

OH

-------
- -

--- -

5.48E+05

--

9.72E+04
- -- - --

6.45E+05
- - - -

4.61E+07
------

2.10E+05
-- -
--

- 1.49E+04
--- -

- -

- - -
4.00E+02

- ---------------
Pb+4

--
WAC/40CFR

---- --- ---- -

/ Uj.IMjIo

/Gr---03
{^ollo
O{f.enY

4rEn.4Pv4.
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No Separations Emissions

Rb+
R++7

- - - -

Rh+3 WAc

Ru+3
--- --- - -

Sb+5 wAC-460a60 - - -
Se+6 WAC - -
Si+4

--
- - - --

Sm+3
- - - -- -

Sn+4 WAC-aso - - - - -
--
S02

--
PP

-
1.27E+03

- 1.27E+03 9.07E+04 4.14E+02 2.93E+01 7.87E-01
----- - - - - -
SO4-2

------ ------ - -
-_

--- -- - --
Sr+
-
2

-- ---- ------ ---- - --
-

-
------ -- -----

S
--- ---- -

--- ----- -
Tc02

------ ------- -- - ---
-------

Tc04-
-------------- -
Te+6

- ----- - - -- -

Th+4
Ti+4

-
- -

Ti+3
-
- -----

TOC
-- --- --- -- - - -- ---

- -----------
U02+2 WAC-4so

--

----
----

------
-

-----
V5 -- ---- -- --

- --
W+
-
6 WAC460

-- -
- - --- ------ -

------
ZN+2

.- --
02

-
:2H20

-
ZR
SOLIDS COMPONENTS

--

-

------
--

_ - - -- _- -

Total Mass Flow

_

9.94E-07
__

1.86E-01 1.86E-01 1.33E+ 01 6. 07E-02 4.30E-03
- -

1.15E-04
---------- - -

(s
-
um
-
mary )Al

Fe (summary)

-
wncasa^so
--- -

1.31E-
-

08
2.21 E-09

--- -----
2.45E-03

_4.13E-0 4

-
2.45E-03
4.13E-04

1.75E_01
2.95E-02

7.99E-04
1.35E-04

5.66E-05
_ 9.54E-06

1.52E-06
2. 56E-07

Cr (summa ry) wAC460-1 60 4.45E-10 8.33E-05 8.33E-05 5.95E-0 3 2.72E-05 1.92E-06 5 .16E-08

Na (summary) 1.84E-07 3.45E-02 3.45E-02 2.46E+00 1.13E-02 2.14E-05

Si (summary) 2.49E-07 4.65E-02 4.65E-02 3.32E+00 1.52E-02 1.07E-03 2.88E-05

P(summary) WAC460-160 5.09E-09
-

9.52E-04
-

9.52E-04 6.80E-02
-

3.11E-04
--

2.20E-05
-

5.90E-07
----------
N02, N03 PP - ---- - -- - -------- --- - ------
Cs and B a (MCi) 2.50E-10 _5_05E-OS 5.05E-05 3.61 E-03 1.65E-05 1.17E-06 3.13E-08

Sr and Y (MCi) 3.48E-10 7.03E-05 7.03E-O5 5.02E-03 2.29E-05 1.62E 06 4.36E-08

Tc(MCi) 9.91E-14 2.00E-08 2.00E-08 1.43E-06 6.52E-09 4.62E-10 1.24E-11
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No Separations Emissions

TRU (MCi) 5. 10E-13 1.03E-07 1.03E-07 7.36E-06 3.36E-08 2.38E-09 6.39E-11

Total MCi 6.11E-10 1.24E- 04 1.24E-04 8.86E-03 4.04E-05 2.86E-06 7.69E-08

Ag+ WAC460-160

Ag20 WAC460-160 1.19E-12 2.40E-07 2.40E-07 1.71E-05 7.83E-08 5.54E-09 1.49E-10
- -

A1+3
-

AI203

------ -
-----

2.47E-08

- -
---

4.62E-03
---

4.62E-03
-

3.30E-01
-------
1.51E-03

- ----------
1.07E-04

---
2.86E-06

- -- ----
Am+3

- - -- - - ----- ---- -------

Am203 1.17E-13 2. 36E-08 2 .36E-08 1.69E-06 7.70E-09 5.45E-10 1.46E-11

As+5 WAC

As205 3.23E-12
_ _

6.52E-07 6.52E-07 4.66E-05 2.13E-07 1.51 E-08 4.04E-10
B+ 3

B203 WAC-460-160 1 .06E-07
--

1.98E-02
---

1.98E-02 1.41E+00 6.46E-03 4.57E-04 1.23E-05
-

Ba+2
- --- ? ---

Ba0 WAC 6.56E-12 1.33E-06 1.33E-06 9.50E-05 4.34E-07 3.07E-08 8.25E-10__

Be+2 40CFRnryAC

BeO
- ---

6.90E-14 1.40E-08
- -

1.40E-08 1.OOE-06 4.57E-09
-

3.23E-10 8.68E-12

Bi+3
----

Bi203 7.86E-10 1.47E-04 1.47E-04 1.05E-02 4.79E-05 3.40E-06 9.11 E-08
----- --- -

C14
Ca+2
CANCRI NITE

- - ---- ------- - --
- - - - - - -

CaO WAC-460-160 8.17E-09

1

.53E-03 1.53E-03 1.09E-01 4.99E-04 3.53E-05 9.49E-07

WAC-460-130

CdO

_

3.02E-11

__

6.1 1 E-06 1 E-066 .1 4.36E-04 1.99E- 06 1.41 E-07 3.79E-09

Ce+3
----- ---

Ce203
CI-
---
Cm+3

--

------- ---

7.48E-10

----

1.40E-04

-

1.40E-04
------

-- -

1.OOE_02
--

-

4.57E-05

-

3.23E_06

- -

8.68E-08
----------

- ----

Cm203 6.51E-17 6.51E-17 4.65E-15
-

2.12E-17
-

1.50E-1 8
-

4.04E-20

Co+3
- - -

-- - - -----
Co203
Co3-2
---- - --- - --
Cr+3 WAC-ae-a--lso--

2.86E-12 5.79E-07 5.79E-07

--

4.14E-05

-

1 .89E-07

----

1.34E-08

- --- -- - - - -
-

3.59E-10

----

----
Cr203

- --
6.51E-10

--
1.22E-04 1.22E-04 8.71 E-03

-
3.98E-05

-
2.82E-0 6

- -
7.56E-08

- -----------------
Cs+

------- -- ----- -
- - - - -

Cs20 3.22E-12 6.52E-07 6.52E-07 4.66E-05 2.13E-07

-

1.51E-08- - -4.04E-10

CU----- WAC-460-160 ---
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No Separations Emissions

Cu+2 WAC-460-160__

Cu0

_

3.07E-12 6.22E-07 6.22E-07 4.44E-05 2.03E-07 1.44E-08 3. 86E-10

CuSO4 -- - --
F_------- wAC

-- - - -
- - - -
Fe+3
Fe203 wAC-460-1 60 3.16E-09 5.91 E-04 5.91 E-04 4.22E-02 1.93E-04 1.37E-05 3.66E-07

H+ ---------- -----
Hg+2

- -
wAC-4so-lso

---
------------

i
WAC?

- ------
K+

-- - ------ ---

---{(2p ---- --- - -
4.32E-09

--
8
-
.74E-

-
04
-
8.74E-04 6.24E-02 2.85E-04

-
2.02E-05 5.42E-07

La+3--
---- --

La203 1.14E-10 2.30E-05 2.30E-05 1.64E-03 7.50E-06 5.31E-07 1.43E-08

Li+ - -- --
- ------- -

Li20 3.78E-08 7.07E-03 7.07E-03 5.05E-01 2.31 E-03
--

1.63E-04
-

4.38E-06
----------Mg+2

---- -- -
MgO

----- -----
--

wA
--

C-4so-leo

----
-

7.58E-09

-- --
-- --
1.42E
-

-03
- ----
1 .42E-03

----
1.01E-01

----------
4.63E-04

-
3.28E-05

-

-----
8.80E-07

----
Mn02

-------
wAC-4s0-1eo

---
5.75E-10

-----
1_08E-04 1.08E-04 7.71E-03

-
3_52E-05

- 2.5OE-06 6.70E-08
-- ----------- - --

Mo+6
-- -- --- - - ---

---
Mo03 3.16E-11 6.39E-06 6.39E-06 4.56E-04 2. 08E-06 1.48E-07 3.96E-09

Na+------
---- - -- -- -

Na20 2.49E-07 4.65E-02 4.65E-02 3.32E+00 1.52E-02 1.07E-03 2.88E-05

Nb+S -
-- - - - -

Nb205 2.39E-18 2.39E-1 8 1.71E-16 7.80E-19 5.52E-20 1.48E-21

N i+3 ------- WAC-460-1so - -------
-- - --
Ni2FeCN6
Ni203
Ni0

--- -------

3.72E_11
6.10E_10

---- --
--
7_52E-06
1.14E-04

--
-._

7_52E=06
1.14E-04

..-----
_ 5_37E_04
8.14E-03

----

-
_ 2_45E-06

3.72E-05

-

1_74E-07
2.63E-06

------
4.66E-09
7.07E-0 8

----- ---- --=- -- --- - -
N02-

-
-

-
- -------- --- -- ------ ------------

N03-
--- ---- -- ---

- - -- - -- -
Np+4---

Np02

-- - -

1.35E-13

-

2.73E- 08 2.73E-08 1.95E-06 8.90E-09 6.31E-10
-

1.69E-11

OH-
P205 1.16E-08 2.18E-03 2.18E-03 1.56E 11 E-04

-
5.04E-0 5 _ 1.35E-06-

-
P205:24H2O

-- - - -

t

--- -----
Pb+4 PPnvAC

- -Pb02
___

wac E-11 1.87E-OS 1.87E-05 1.34E 03 6A OE-M6 4.32E-07 1.16E-08
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No Separations Emissions

P04-3
Pu+4 -- - --- --- - ----

Pu02 7.26E-13 1.47E-07 1.47E-07 1.05E-05 4.79E-08 3.40E-09 9. 11E-11

Rb+
Rb02 2.23E-13 4.50E-08 4.50E-08 3.21E-06 1.47E-08 1.04E-09 2.79E-11

Re+7
Re207 1.40E-13 2.83E-08 2.83E-08 2.02E-06 9.23E-09 6.54E-10 1.75E-11

Rh+3
-

Rh203 1.36E-12 2.75E-07 2.75E-07 1.96E-05 8.97E-08 6.35E-09 1.70E-10

Ru+3 --- -- ---

Ru203 1.71E-12 3.46E-07 3.46E-07 2.47E-05 1.13E-07 7.99E-09 2.15E-10

Sb+5 -- ..-
Sb205 6.20E-12 1.25E-06 1.25E-06 8.93E-05 4.08E-07 2.89E-08 7.75E-10

Se+6
- ---- --------- -- --- --- - -

3e03 9.56E-12 1.93E-06 1.93E-06 1.38E-04 6.29E=07 4.46E-08
- -

1.20E-09
----- -- - - - -

Si02

--- ------ ---

5.32E-07

--- - ---

9.95E-02
- -

--

9.95E-02
-

--

7.11E+00

-

3.25E- 02
--

2.30E-03
---

6.17E-OS

Sm+3
-- - ---

- - -
Sm203 9.35E-14 1.89E-08 1.89E-08 1.35E-06 6.16E-09 4_37E-10 1 .17E-11

-- - -
Sn+-4

-----
wAC-460-160

---- - - - - - - -- - --
--- -------------

---
Sn02

----
6.19E-14 1.25E-08

---1.25E-08 8.93E-07 4.08E-09 2.89E-10
------- - - -
S04-2

--- ---- ----- - -- - - -
------- --------

Sr+2
-- --- -- -- ---- - --- - --

- - - -
Sr0 1.10E-10 2.22E-05 2.22E-05 1.59E-03 7.24E-06 5.13E-07 1.38E-08

Tc207 9.14E-12 1.85E-06 1.85E-06 1.32E-04 6.03E-07
-

4.27E-08 -____- 1,15E-09
-- -- ----

TcO4-
---- -

--
----
-- - -- --- - ----- - ---- -- ---- --- -- ------

Te+6 wAC-460-160 ---- - - - ----- - -
Te03
Th+4
- -- - -
Th02

-----
waca60-160

- -- - ---- -

-----
8.63E-13

----- --
3.89E- 11

------
1.75E-07

-- ----
7.87E-06

- -
1.75E-07

- -- -
7.87E-06

1.25E-05

- ----
5.62E-04

--
5.71E-08

----------
2.57E-06

-----

4.04E-09

- --------
1.82E-07

----- ------

1.08E-10

- - ---
4.88E-09

--------------------
Ti+4

--------- -

--
Ti02 1.86E-12 3.76E-07 3.76E-07

-
2.69E-05 1_23E-07

-
8.69E-09

- - -
2.33E - 10

- -- - ------Ti+-3
------ ------ -

- -- - --- ----
Ti203

- --
1.54E-11

-
3.11E-06 3.11E-06 2.22E-04 1.01 E-06

-
7.19E-08

---
1.93E-09

------- -- -- ---------- -----
TOC
- ------ - - - -
U02+2

----
-------- --
wAC-460

-
--

- - - -
-

-

- - --- ----
---

UO3
--

wAC-4eo
---
4.41E-09
-8.26E-04 8.26E-04 5.90E-02 2.69E-04 1.91E-05 075.12E-

9/29/95 MINPT.XLS Page 6



No Separations Emissions

V+5 ----
V205 wa,c-460-160 2.15E-13 4.34E-08 4.34E-08 3.10E-06 1.42E-08 1.00E-09 2.69E-1 1

W02 4.26E-11 8.61 E-06 8.61 E-06 6.15E-04 2.81E-06 1.99E-07 5.34E-09

W03 1.03E-11 2.09E-06 2.09E-06 1.49E-04 6.82E-07 4.83E-08 1.30E-09

ZN+2 wnc-ae0-iso _--
ZNO
ZRO2

wa,c-46o-1so
WAC-460-160

7.30E-12
2.06E-09

1.48E-06
3.86E-04

1.48E-06
3.86E-04
-

1.06E-04

-
2.76E-02

4.83E-07
1.26E-04

3.42E-08
8.92E-06

9.18E-10
2.39E-07

------ - --
ZRO2:2H2O

--- ---- --- --- --

material balance based on data package recvd . 11/8/94
----------- --- -- -- ----
annual ave based on 14 year operations period _

24 hour ave. based on annual ave/number of operating days
_

per year (365 days @

-------
_ _
60% OE)

peak hourly rate based on plant capacity of 200 mt /operting day
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S.

ollutant nit

Ex Situ Intermediate Separations (TPA)
Waste Treatment Facility Construction Emissions

As Reported Reduction

in Data pkg Factor
Modified
TPA
Emission

Selective
Retrieval
Emission

Selective
Retrieval

annual emissions
Particulate kg 1.30E+05 0.58 6.90E+04 34500 3833
SOx kg 1.60E+04 0.92 1.29E+04 6450 717
CO kg 3.20E+07 0.3 1.00E+07 5000000 555556
Hydrocarbons kg 1.60E+06 0.34 5.50E+05 275000 30556
NOx kg 1.90E+06 0.56 9.50E+05 475000 52778
Aldehydes as HCHO kg 5.60E+04 0.0091 5. 10E+02 255 28
Organic Acids kg n/a
Thermal Releases ] 8.00E+14

Fugitive Dust metric ton 840 497 248.5 28
note: the 497 metric tons of fugitive dust taken from the data pkg appendix. The 840 t
number appears in error .

Construction duration is 9 years for the main facilities. The construction of the LLW disposal vaults
would begin following construction of the LLW vitrification plant and would continue as required
through the operations period as req uired.

Page 1
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Jacobs Engineering Group
,Engineering Information Request - TWRS EYS

Requested By: 10hn Xyhn Uate: 09/13/95

Phone Number: (904) 332-3318 Fax Number: (904) 333-6631

Requested lutoruialion: Data for the selective retrieval alternative. Please

refer co the attached sheets tor detailed inforaation.

Need Datc: 09/22/95

Ra¢pnnse:

Data Source/Acr.rirar..y:

Prepared By: Date Sent/Faxed:

Concurrence:_

Marc Nelson - Deputy Pro;r.r•.r Manag,rr
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Selective Retrieval

Ob4 JJJ obJl 1u f.1J/G4

Reference Required Item

4.1.1 Location of transfer annexes, and waste storage/sampling facility. Will locations
be the some as for the ex-situ alternatives (TA1W, TA2E, TAIW, etc)?

4.1.1 l;missions from construction of transfer annexes and storage sampling facility. If a
simple scaling ofthe emissions is being done, providing the scale factor is
sufficient.

4.1.2 Will the location ofthe pretreatment facility be the same as ST-L? If not, please
provide the location of the pretreatment facility.

4.1.2 Emissions from construction of pretreatment facility. I am assuming that these
emissions would occur within the area source (ST-L) and would be combined with
the emissions from the construction ofthe LLW vitrification facility and the
support faeilities. Please confirm. If emissions are to be scaled from previously
determined emissions from TPA, providing scale factor would suffice.

4.1.3 Please identify the tanks that will have contents retrieved, and those that will be
"filled and capped".

4.1.3 Will the location ofthe FII.W vit facility correspond to source ST-H? If not,
please give location.

4.1.4 I am assuming that these emissions will be accounted for in the emissions from
construetion of the HLW vit plant Please confirm

4.1.5 I am assuming that these emissions will be accounted for in the emissions from
construction of the I..T.W vit plant.

4.2.2 Previously, we have data only for ecnissiuns uf i adionuclides from the retrieval
portion of the extensive retrieval alternatives. The assumptions were that the non-
radiological pollutant releases from these operations are negligible. We propose to
use the aame radionuclide emissions from the "selective retrieval" retrieval
operations as was used for the ex-situ scenarios, and to continue to assume that
the emissions of non-radiologioal pollutants from retrieval operations are
negligible. Please confirm.

4.2.4 Need emissions of radionuclide and non-radiological components during RF drying
operations. Your breakdown shows 45 drying systems being operated
continuously. Now many tank farms doos this roprescnt? Does each drying
system have its own stack? What are the stack parameters and locations?
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4.2.4 We have no data concerning the gravel stock piles and filling operations. If these

emissions are significant, please provide emissions data. I assume that these

cnuasiuus would be sitnilar as those for the fill and cap altcrnativc.

4.2.4 I am assuming that the emissions from the HLW and LLW plants will be scaled

from the emissions given for the'TPA alternative. Please give the new emissions

or the scale factor. Will the stack parameters be the same as for the TPA? If not,

please provide the new stack parameters.

4.2.5, 4.2.6, I am assuming that these impacts arc negligible. Please confirm.

4.27
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Request Number nR 1

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Tnhn Kuhn 4Rl

Phone Number: (904) 11 -331 R ext 605R

Date: 09/14/95

Fax Number: (904) 331-6611

Request Information: nata for the Selective Retrieval alternative See attached sheets for

Need Date:9L22/95

Response: see attachert

Data Source/Accuracy:

Prepared By: _Cnlin Hendersnn

Date Sent/Faxed:

Concurrence:
Marc Nelson - Project Manager
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ENGINEERING INFORMATION REQUEST: 081

SUBJECT: Selective Retrieval

Reference
4.1.1 The transfer annexes, and waste storage/sampling facility would be located in the same

areas as identified for the Extensive Retrieval (Ex Situ Vitrification) alternative.

4.1.1 Emissions from the construction of the transfer annexes and storage/sampling facility
can be estimated by scaling the emissions for Extensive Retrieval by 50%.

4.1.2 The combined pretreatment LAW vitrification plant would be located in the same area
as ST-L.

4.1.2 Emissions from the construction of the pretreatment facility and the low activity waste
(LAW) would occur within the ST-L area source. Construction emissions can be scaled at
50%. See attached table for treatment facility construction emissions. These construction
emissions are scaled from the modified TPA construction emissions.

4.1.3 Tanks that will be retrieved for exsitu processing are identified in the attached figure.
A listing of the retrieved tanks is as follows:

241-AN tank farm: AN-102,103, 104,105,107
241-AW tank farm: AW-101
241-AZ tank farm: AZ-101, 102 -
241-SY tank farm: SY-101, 103
241-A tank farm: A-101, 102, 104, 106
241-B tank farm: B-101, 108, 109, 110, 111, 202
241-BX tank farm: BX-101, 102, 104, 105, 106, 109, 110, 111, 112
241-BY tank farm: BY-101, 103, 104, 105, 106, 107, 110, 111
241-C tank farm: C-102, 103, 104, 105, 106, 107
241-S tank farm: 5-101, 107, 109, 110, 111, 112
241-SX tank farm: SX-103, 104, 105, 106, 111, 114, 115
241-T tank farm:T-105, 112
241-TX tank farm: TX-109, 110, 113, 114, 115, 116, 117, 118
241-TY tank farm: TY-103, 105
241-U tank farm: U-101, 110

All other tanks will be filled and capped.

4.1.3 The location of the HLW vit facility will correspond to ST-H.

H:I USERSiCAPNDERS1ElRIEMNFRQ.O81



4.1.4 The emissions from the construction of the storage pads for interim storage of HLW

are accounted for in the emissions for the HLW vit plant.

4.1.5 The emissions from the construction of the LLW disposal vaults are accounted for in
the emission estimates made for the alternative. (I don't think the construction emissions were

broken down to be facility specific)

4.2.2 Retrieval air enussions: assume non radiological air emissions are zoeo.
->,^

Assume radiological air emissions due to retrieval operations are 50% of the Extensive

Retrieval (Ex Situ Vitrification) alternative.

4.2.4 Radio frequency drying of the tanks*has been deleted. The emissions from gravel
filling for selective retrieval can be scaled using the following factors:

89 out of 149 of the SSTs will be filled with gravel.
18 of the 28 DSTs will be filled with gravel.

See Engineering Information Request 080 for Fill and Cap Emissions. Associated with the fill
and cap of the DST would be 3 years of continuous evaporator operations to reduce the liquids

in the 18 DSTs that are not retrieved. Three years is obtained from 5 yrs for evaporating

contents of 28 DSTs X (18/28). The emissions from continuous evaporator operations are
provided in the response to Eng. Inf. Req. -078.

4.2.4 The locations for the gravel stock piles would be the same as identified for the Fill and
Cap alternative.

4.2.4 The attached tables show the percentages of the various radionuclides that are recovered

under the Selective Retrieval alternative. For the purpose of estimating air emissions it

appears that we would be conservative for most isotopes by saying that 90% of the inventory

gets retrieved and thus the air radiological air emissions for selective retrieval are 90% of
those estimated for Extensive Retrieval (Ex Situ Vitrification). The exception to this is the C-

14 which is recovered at approximately 95 %.

Since the total volume of waste retrieved under Selective Retrieval for exsitu processing is

approximately 50% of the total waste volume the non radiological operating emissions should

be scaled at 50%.
Note: Specific recovery percentages of chemical constituents for selective retrieval will be
developed in the future. Refinement of the Selective Retrieval chemical emissions would
be possible at that time.

The stack parameters are assumed to be the same as the Extensive Retrieval (Ex Situ
Vitrification) alternative. The volumetric flow rate in the off-gas system would be lower but

the stack diameter is assumed to be reduced to yield the same exit velocities.

^ 4.2.5 The air emissions from 4.2.5, 4.2.6, and 4.2.7 are considered negligible

s:1usESMcHS,vnESSIEn¢ I &WNVtR¢.o8r



C'.nntinned Czneratinns

See attached continued operations phase out schedule for phase out of continued operations
during the waste treatment operations. See Eng. Inf. Request -078 for continued operations
emissions.
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^ h3^E Z- Sal retrieval inventory

Percent=_ge of the SST inventory recovered from 60 tanks
for the Selective Retrieval attemative (based on 99% retrieval)

IGmcl 1

IAc225 I 74.281
JAc227 ( 89.371
JAm241 89.22 1
JAm242 1 91.09 1 1
IAm242;i I 91.09 1 J J
lAm243 92.60
At217 ( 74.27
eats5m N/A
ea137m 88.32 1
181210 82.97 1 I
181211 89.36 1 J J

IBi213 74.28
Jet214 83.72
c1a 92.89 1
Cm242 91.09 1
ICm244 J 93.89
cm245 1 93.89 J J
cslas 84.79 J
ICs137 88.32 1
JFrY11 ĵ 74.29 J J
Fr223 89.38 1 J

I 1129 91.65 1
Nb93m 77.381 J J

I Nt59 N/A J
I Ni6s I 78.79
Na2s7 89.57

J Np239 92.591 J J

Pa231 90.461
P,233 89.581
Paz3G., 91.421

j Pb2oe 74.27
I Pb21o 82.961 J J
b211 89.361

Pb214 83.721
j Pd1o7 91.97
J Po21o 82.91J J
J Po213 7426 ( J
P0214 83.71

I Po215 89.371
J Po218 83.711
I^u^ 74.21^
Pu239 78.55

I Pu240 79.83
PUz41 81.481 J I
Ra2z3 J 89.37J

I ^zzs 74.28
Ra225 83.721 J
Ruto6 J 36.50I I

Page 1



S_I retrievel inventory

sstzs 72.34'
isbt25m 72.33,
!5279 91.671
Sm151 71.821
Sn129 72.31
Sr9o 65.38I I !
1raee 91.621
Th227 I 89.371
rnzzs 74.311
IT+= 81.601
Th231 91.08 I
j7h273 jNlA

Th234 91.421
TI207 I 89.371

lu2a3 78.321 1 I
u2:i4 80.431

1 u23e 91.071 1
Iu238 ( 91.421 1
YSo 65.381 j
izm 66.401

Page 2
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Percentage of the DST inventory recovered from 10 DSTs
for the Seiective Retrieval alterative (based on 99% retrieval)
Radionuclides i I
(Ci) I I !
Na, kgs I 77.68,
14C 98.79 1
9OSr 87.14 ^ !
90Y 87.14 !
99Tc ! 91.44 1 ! j

137Cs ^ 89.36 1
137Ba ! 89.36 1 !
154cu 97.60 1 ! '
235U !N/A ! !
238U N/A ! ! ! !
237Np 97.871 !
238Pu 11.921 !
234Pu 28.271 ! ! !
240Pu 26.13
241Pu ! 23.981 ! ! !
241Am ! 70.661 !
Curies ! 88.691 j

Page 1



Continued Opcratio. .asc Out Schedule

Year 1995 1996 1997 1998 1999 2000 2001 2W2 2W3 2004 2W5 2W6 2007 2W8 2W9 2010

--No Action

.. -..-- ...- - - - -_-
- - --

--

-

- ----

Min Retricva l ( In ViqSitu
--•-----

----- --- -- --
Wastc TrcauncN 2008-20 13 Number of Tanks Treated.._....__..__.._..-._._ __. -%aft:wksrcouiiniugunQcrcontinuedoperations

---...-
IW%

-

-•--
IW%

-

-
IW%

-

---.
IW%

-

..___
100%

-

---
tW%

--
IW%
-
IW%

-•--
I007n

_-._...
100%

------
IW%

----
100 %

-----
I00%

30._.....
83%

-
59......_

67%

- --
8

.
9_..._

511'Y

idini2cideval ( (•ill and Cap) ^ -- - ----- - -- -
Wastc'I•reatmcnt 2096-2013 Number of Tanks Treated 22 44 66 89 I 1 1
%oftanksrwnainingundercontinuedoperations 1009b 100% IW% 100% 100% 100% 100% 1WS'o 1W% IW% IW% 88% 75% 63% 50'yo 38%

SClec tive RCIr ICVal ----

Rctrieval2W 1-2023, Number of Tanks Treated 3 G 9 12 IS 18 2 1 24 27 30
Fill and Cap 2IXDG-2013 13 27 40 54 G7
To t al "I•anks Treatal 3 6 9 12 15 32 48 64 81 ^ 97
%oftanksremainin undercontinuedoerations 100% 100% 100% 100% 100% 100% 98% 97% 95% 93% 91% 82% 73% 64% 54% 45%

Extensive Retrieval (Cx Situ Vit)
Rclrieval 2001-2023, Number of Tanks Treated 8 IS 23 31 38 46 54 62 69 77
%of tanksrcmainingundcrcontinuedoperations 100% 100% 100% 100% 100% 100% 96% 91% 87% 83% 78% 74% 70% 65% 61% 57%

Extens ive Retrieval (No Separations) ----
Retricval 2001-2018, Number of Tanks Treated 10 20 30 39 49 59 69 79 89 98
%ofmnks rcmainingunderco ntinuedo erations 100% 100% 100% 120% 100% 100% 94% 89% 83% 7870 72"!0 67% 61% 56% S0o 44%

------ ----tixtcnsive Retricval (fxtcnsivc Scparations) _ __ - - - - - - -
Rctri eval2W 1-2024, Number of Tanks Treated _ _ _ 7 IS 22 30 37 44 52 59 GG 74
%oflanksrcmainin unJcrcontinuedoLcralions IW7o 1W% IW% 100% I009o IW% 9G% 92% 88'Yo 83"1> 79% 75% 71% 67% G3Y SH'y,

9/21/95 Page I CON'I'OI'S.XISShectl



Conlinucd Operation.. .,ase Out Schedulc

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

ii8 148 I77
--- ---

--
------

---133 155 _177 --- -

33
-

37
---

40
--

43
-,-

46
--

49 52 55 58 61 64 67 70
8O _ 94 107

---

11 4 130 1 47 150 153 156 159 162 165 168 171 174 177
3G"" 2G% 17Yo 15% 14% 12% 109'0 9% 7% 5% 3% 2% 0%

85 92 IUO 108 11 5 123 131 139 146 154 162 169 177
52% 48% 43% 39% 35% 30% 26% 22% 173'" 13% 9% 4% 0%

1 08 11 8 1 28 _1 38 148 157 167 177 - --

39% 33% R. 22% 17% 11% 6% 0%

-8 1 89 9G 103 111 118 125 133 140 148 155 162 170 177
54% 50% 46% 42% 38% 33% 29% 25% 21%

_

I7% 13% 8% 4% 0%

9121195 Page 2 CO NT01'S.X LSShect I



N1,':!C-SD-tiV:tif-EV-099 Rev. B

TTank Farm
194.'i-U

12 0 530,000c
4 O 55.000 c

TY-Tank Fam
1951-52

6 0 758,000 gal

TX Tank fann
1947-48
18 @

758,000 9al F

Figure 1-4. Hanford Site Tank System Scnemadc DiaQ=-i.

200 West 200 East

BY-Tank Fann
1948-49

12 0 758,000 gal
BX-Tank Fam

1946-47
l

Ie ,^•^3^ e 12 0 530,000 ga

B-Tank Fann
13+3-i+

000 ai12 @ 590
.1

g.
4 0 55 000 gai

U-Tank Farm
1943-4t

..,.

12 0
530,000 gal

40

c

55,000 gal

SY-Tank Fam 2at.5
1974-76
30-

1,150,000 gal

5-Tank Farm
1950-51
120

758,000 gal

SX-Tank Farm
"1953-54

15 ®
^; . .„

1.000,000gal

IWESF I B-Ptant I

AR

1 242^ i

^

^e^aLlY,^ •

C-Tank Farm
1943-44

.,^fly 12 0 530,000 gal
4 @ 55,000 gal

'".^?^ ^•. '_^ " AN-Tank Fam
1980-81

^^^`C• 7 @ 1,160,000 galdm,•

^- . ^i,^ / AY-Tank Farm
1968-70

(Aging Waste
vaI Tanks)

pi" 22
1,000,000 gal

•
AZ-Tank Farm

II ^ 1971-77
I I (Aging Waste

Tanks)

20

♦ I ^^^.^ 1.000.000 gal♦

I I ilt{ r,1 AX-Tank Farm
1963-64
4a

Yalve
1,000,000 galpies e^.^^•!;^,
A- Tank Farm

195T55
'^ se

1,000,000 gal

wive Graut

Vautt

AW-Tank Farrtn AP-Tank Fatm
1978-80 1983•88

6 0 1,160,000 gal 8 e 1,160,000 gal

® Diversion Box . _. ^ Nigh Heat 1@ Ferrocyanide

Aai7mr Unloading Facility ® Interim Stabilized Organics

0 Single-Shell Tanks pY tt2/Flammable Gases
29111004.1b

^ Double-SheO Tanks .

1-6
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Alternative 1.0 No Action 2.0 Long Term
Mana ement

Duration in Stack Stack Stack Duration In Stack Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

Construction NOT APPLICABLE NO EMISSIONS

Operation__
- --------- ----------- -------------- -------------- ------------ ------------- - -------------
Continued Operations emissl.:as (periodic) 100 yr Ground emissl.xls (periodic) 100 yr Ground

otal Alpha=2.88E-08 Cl/yr See No Action

otal Beta=7.91E-07 Ci/yr 100% of current

- Morutor SSTs, DSTs. and MUSTs Sr-90=1.81E-05 Cl/yr

Cs-137=5.35E-05 Ci/yr

---
----

I-129^.6E-0Si/Yr__
--------

____-___ 100%OfCUrrent__ _ ---------- --- --------------
Y____r.---------------

-Operate 242A Evaporator emirias 10 yr 6.7 m 10.3 cu m/s 46 C emir.we (periodic) 10 yr 6.7 m 10.3 cu m/s 46 C

ot. Alpa =2.1 E5 Ci/Y .53 m

°

^ See No Action .53 m

Ci/Yot. Beta=1 .2E-5 1
--------- -- ---------^ ------------ -------------- -------------

----------------

Retrieval
-- -- --- - -- - - --

APPLICABLENOT Cs-137=.0007cl?ro Ground
I-129=.001 Cl -110 10 r

Sr-90=.0001 Ci '1,
-----

(per memo from Colin)
--------------

Jra^^
-----------'-----------------

Evaporate DSTS (a)
- - - - - - - - - - - - - - - - - - - - - - - - -

NOT APPLICABLE
- - - - - - - - - - - - - - -------'

emir.>da5 (contmuous) 10 yr 6.7 m 10.3 cu m/s 46 C
ot.Alpha=1.4E-04CI/Y

- ----- ot.Beta=8.04E-05CI/Y
-

(- .53m
-------------- -----------------------------

Separations ____ _____
- - - - - - - - - - -
___________

- - - - - - - - - - - - - -
NOTAPPLICABLE_

- -

----- ---

- - - - - - - - - - - - - - - -
_ __________ NOTAPPLICABLE _

- - - - - - - - - - - - - - -
Vitrify Tank Waste (a) NOT APPLICABLE NOT APPLICABLE

---------------
Process Capsules

----------- -------------
NOT APPLICABLE

-------------- ----------- ---------------
NOT APPLICABLE

-------------

---------------
StorageandDisposal ___

-----------
________ ___

--------------
NOTAPPLICABLE_

- -
--------------
- - - - - - - - - - - - - -

------------
- -

_ -____-___
---------------
_NOTAPPLICABLE

---
-------------
-------------

Monitorin and Maintenance NOT APPLICABLE NOTAPPLICABLE

Post Remedlation
-- -------------- -------------- ----------- --------------- -------------_ _ _ _

------
Closure

--- ------
____ LICABLE___NOTAPP _

-------------
____ ______

-
_NOTAPPLICABLE

----------- -------------__ _ ___
------------- -

Monitorin of Final Waste Form NOT APPLICABLE NOT APPLICABLE

(a) for gravel and fill, these emissions are based on ten times the value of current emissions per hour for 24 hours (3 days) for z[ tanks per year.

Title: Source Term for Air Modeling of Routine Risk Page 1 emission.xls
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Alternative 3.0 Minimal Retrieval 4.0 In Situ Fill and Cap

In Situ Vihircation

Duration in Stack Stack Stack Duration in Stack Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

Construction NO EMISSIONS NO EMISSIONS

OperaHon
---------- ------------ -------------- ------------- -------------------------- --------------

Continued Operations emlssl.bs (Periodic) 19 yr Ground emtsslxds (periodic) 19 yr Ground

See No Actton (15.6 yr adj) See No Action (14.25 yr adj)

82%of current 75%of current

-Monitor SSTs, DSTs, and MUSTs

----J^-"^/- -------------------------- -----(C_____^-- - - - - - - - - - - - - - - - -
-Operate 242A Evaporator

------------
emit.xls (perlodic)

--------------
10 yr 6.7 m

-----
10.3 cu m/s 46 C emlt.xls (periodic) 10 yr 6.7 m 10.3 cu m/s 46 C

See No Action . 53

^

--

-s3 ^'

See No Action .53 m

----------^ ------------- ----
-

Retrieval
-

----------

----- ------- - ---- -- --------
NOT

-- APPLICABLE
------ NOT APPLICABLE

-----------------
Evaporate DSTS (a)

------------
emit.rdas (continuous)

-------------
5 yr 6.7 m

-------------
10,3 cu m/s 46 C

--------------------------
emttadas (continuous) 5 yr 6.7 m

--------------
10.3 cu m/s/46 C

See Long Term Mgmt ^ / See Long Term Mgmt

^''

/
!///

C _53 m ` S33
---- -

53 m---------------------- -- ---=Sy3 -
----_-----------------

Separations _
- - - - - - - -

------------
- -

__
--------

--------- -- -
NOTAPPLICABLE

--- NOTAPPLIC_ABLE
----- ------- - -- - -- - -

-
-

Vitrffy Tank Waste (a) Table D.45 9 yr 31 m 4.3 cu m/s 93 oC -11 Cotal wpna=9.s3E Urr ^ u

/

otal Beta=2.69E-09 CI/yr

91E-08 Ci/yrSr-90=2

pg. D-88 .33m
///((( 3`

.

Cs-137=1.81E-07 C11yr/ /^ 8 yr Ground

/

sS^y
f__

----J
I129=1.57E-07Ci/1?,-(-

--------------
-

------------
C

--------
ules

-
Process aps

- ------------ ------------
NOT APPLICABLE

-

-- NOT APPLICABLE

-------------------
StorageandDisposal ___

------------
___________

--------------
_ NOEMISSIONS____

--------------
_____________

--------------------------
---NOEMISSIONS___-

--------------
-______-----__

Monitorin and Maintenan NO EMISSIONS NO EMISSIONS

Post RemediatFon ---------- ------------- ------------------------- ------------------------------
Closure

----------- -----
OEMISSIONS__

-- -- -------
NOEMISSIONS

------ ---- -----------------------------
Monitoring of Final Waste F

- NO EMISSIONS NO EMISSIONS

(a) for gravel and fill, these e

Title: Source Term for Air Modelind of Routine Risk Page 2 emission.xls
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Alternative 6.0 Selective Retrieval 7.0 Extensive Retrieval
(Ex Situ Vf) Alternative

Duration in Stack Stack Stack Duration in Stack Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

ConstrucHon NO EMISSIONS NO EMISSIONS

OperaHon ---------- ----- ------ --------------- ------------- ------ --------------
---------------

Contnued Operations emtsst.x^ (r>erlodic) 29 yr Ground em sst as cpedodio) 29 yr Ground

See No Action (15.4 yr adJ) See No Action (17.1 yr adJ)

53% of current 59% of current

-Mon'rtor SSTs, DSTs, and MUSTs

^

--- --------------------
-0perate 242A Evaporafor

-----------
emlr.ras (pedodc)

---------------
10 yr 6.7 m

-------------
10.3 cu m/s 46 C

----------
emit.:as (Perlodlc)

----------------
10 yr 6.7 m

----
10.3 Cu m/s 46 C

-
See No Action

----------
.53 m

-----P-------- -------s^z -
See No Action

--------
.53 m

^-------------- ------^7z-----------------
Retrieval me 50%

of 26 yr Ground ^ Table D.60 26 yr Ground ^

5^ableD.60
- -------S¢3 - ---------- ---------------- ----------=

Evaporate DSTS (a)
-----

emit.xlas(continuous)
--------------

5 yr 6.7 m 10.3 cu m/s 46 C

/

NOT APPLICABLE

See Long Term Mgmt

G
. ^•^,y
//_53 m _ ________ __________ __ ___-______ ______

Separaiions ..........

___________

___..

_

_ I NCLUDEDINVIiRIFICATIONI NCLUDEDINVITRIE1CAJjQN _ ILUDEDI_N_VIRIFICATION _ _ _

Vitrify Tank Waste (a) 24 yr 55 m 33 cu m160 oC Table D.61 24 yr 55 m 33 cu m/s 160 oC

88 m
gravel 8 yr Ground ^

%),
% ^ ---------------------

Process Capsules

-

_
NOT APPLICABLE

--------- ----
NOT APPLICABLE

StorageandDisposal ____ _NOEMSIONS ----- -___ _-EMISIONS

Monitorin and Maintenan NO EMISSIONS NO EMISSIONS

PostRemediation --------- -----
Closure

----- --
NO EMISSIONS

---- ------------- --
NO EMISSIONS

--- --------------
Monitorin of Final Waste F

__ ___ _
NO EMISSIONS NO EMISSIONS

ilURCE FOR NONINVOLVED WORKER AND PUBLIC

(a) for gravel and fill, these e

Title: Source Term for Air Modeling of Routine Risk Page 3 emission.xls



TITLE: aJURCE FOR NONINVOLVED WORKER AND PUBLIC ,•14-95

Alternative 8.0 No Separations 9.0 Extensive Separations
Alternative Alternative

Duration in Stack Stack Stack Duration In Stack Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

Construction NO EMISSIONS NO EMISSIONS
Operafion ----------
- ----------- -------------- -------------- ----------- -------------- --------------
Continued Operations emisst xis (periodic) 24 yr Ground emast.^as (periodic) 30 yr Ground

See No Action (16.6 yr adj) See No Action (17.4 yr adj)

69% of curren 58% of current

-Monitor SSTs. DSTs, and MUSTs

------------ ---------- --------------

^

------ ^81---- ----------- -------------- -----= ='ri----
-0perate 242A Evaporata emiTads (periodic) 10 yr 6.7 m 10 .3 cu m/s 46 C emit.rds (periodic) 10 yr 6.7 m 10.3 cu m/s 46 C

Action
_^m

^

seeNoAation _53m

4̂______ ____--- _________

-

53^----- __--------- _________ - e n..----- ^-^=-
etrievalR

ble D.60 19 yr Ground ^

^

Table D.60 23 yr Ground ,

/̂
EvaporateDSTS (a)

------- ------ -----
NOT

--
APPLICABLE

- ---------- --- ----------- --------------
T APPLICABLE

--- - -

Separations __ _______
-------
_______

--------------
_NOTAPPLICABLE

----------
--------------
--------------

-----------
-----------

--------------
--------------

----------
----------

Vitrify Tank Waste (a) ble D.65 14 yr 55 m 33 cu m/s l60 oC Table D.69 21 yr 55 m 33 cu m/s 160 C
014to .88 m

-

r 58 Ci/Yr

/inotioN S^' (

'r

.88 m v /

Process Capsules
------- --------------

NOT APPLICABLE
------------ -- ----------- --------------

NOT APPLICABLE
-----

aand Dposal
-------
__

--------------
NO EMISSIONS

-----------
--------------
--------------

-----------
-
__________

--------------
NO EMISSIONS

-----------
-----
-----

Monitorln and Malntenan NO EMISSIONS NO EMISSIONS
Post Remediafion

------- -------------- -------------- ----------- -------------- -----
Closure

----- -
NO EMISSIONS
-------------- -------------- ------ ---

NO EMISSIONS
-------------- --------------

Monitorin of Final Waste Fc
- MISSIONSNO E

--
NO EMISSIONS

(a) for gravel and fill, these e
58

Title: Source Term for Air Modeling of Routine Risk Page 4 emission.xls



TITLE: ...1URCE FOR NONINVOLVED WORKER AND PUBLIC 14-95

Alternative 10.0 Capsule-No Action 11. Capsule-Onsite
Alternative Stora e

Duration in Stack Stack Stack Duration In Stack Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

Construction NOT APPLICABLE NO EMISSIONS
OperaHon __________
--- -------------------------------------- -------------------------------------
Continued Operations NOT APPLICABLE NOT APPLICABLE

-Monitor S5Ts. DSTs, and MUSTs

-----------------
-Operate 242A Evaporator

--------------------------------------
NOT APPLICABLE

-------------------------------------
NOT APPLICABLE

----------------
Retrleval

-----------------------------------
NOT APPLICABLE

--------------------------------------
NOT APPLICABLE

----------------
Evaporate DSTS (a)

--------------------------------------
NOT APPLICABLE

-------------------------------------
NOT APPLICABLE

---------------
Separations ______

--------------------------------------
_______ NOTAPPLICABLE_

------ ---------
--------------------------------------

NOTAPPLICABLE
-------------------

VitrifY Tank Waste (a) NOT APPLICABLE NOT APPLICABLE

-----------------
Process Capsules

-------------------------------------
wesfops.xis 10 yr 21 m 10.2 mps 20 C

- -----------------------------------
wesfops.xls 19 yr 21 m 10.2 mps 20 C

_________________ ________53mradius 9_2cum/s_ S/o!
--

.......... _____53mradius 9.2cum/s _ s/i --
----------

StoraaeandDlsposal ___ PPLICABLENOTA ------------------- NO EMISSIONS-- ------ --------------------
Mon(torin and Maintenan NOTAPPLICABLE NOTAPPLICABLE
Post Remediation
--- --------- -- --------------------------- ---- --- -------------------------------------- - -

Closure
----- ----------

- - -
NOTAPPLICABLE

--------------------------------------
NO EMISSIONS
-------------------------------------

Monitoring of Final Waste F NOT APPLICABLE NO EMISSIONS

(a) for gravel and fill, these e

^

Title: Source Term for Air Modeling of Routine Risk Page 5 emission.xls



Tlrr r=. _. I IDrG CnD nrnNiNVnI \/Fll Wn171(FR AND PI IRI IC : 14-95

Alternative 12.0 Capsule-Overpack 13.0 Capsule-Vihily

and Ship with Tank Waste

Duration In Stack Stack Stack Duration In Stack ' Stack Stack
Source

Years Ht/Rad Velocity Temp.
Source

Years Ht/Rad Velocity Temp.

Construction NO EMISSIONS NO EMISSIONS

Operation __________ ------------------------------- ------- ------------------------------ -------
Continued Operations NOT APPLICABLE NOT APPLICABLE

-Mordtor SSTs, DSTs, and MUSTs

-----------------
Operate 242A Evaporator

-------------------------------
NOT APPLICABLE

------- -------------------------------
NOT APPLICABLE

-------

-----------------
Retrieval

------------------------------
NOT APPLICABLE

------- ------------------------------
NOT APPLICABLE

-------

----------------
Evaporate DSTS (a)

------------------------------
NOT APPLICABLE

------- -------------------------------
NOT APPLICABLE

-------

----------------
Separations ___---___ _

------------------------------
_______ NOTAPPLICABLE -------- _--

--------
----- ___

-------------------------------
_______NOTAPPLICABLE

------------

--------

-------Vitrify Tank Waste (a) NOT APPLICABLE NOT APPLICABLE

------- -Pr-ocess Caps-ules
----- ------------------ -

19
--

.xls
----

ops
- -

yr 21 m 102 mpswesf
- -----

0 C
------------------------------
esfops.xis 19 yr 21 m 10.2 mps

---
0 C

5radius 92 /s.5LQdtuL92&_ is4j --------------- _
ge and Dsp -_ _

---
LICA_

-------- --- -------- -
_ _ _ _ _ _ NOT APPLICABLE

Monitorin and Maintenan LICABLE NOTAPPLICABLE

-

Post Remediation --- ---------------
Closure LICABLE -_ ____- NOT APPLICABLE

Monitoring of Final Waste F LICABLE NOT APPLICABLE

(a) for gravel and fill, these e

Title: Source Termfor Air Modeling of Routine Risk Page 6 emission.xls



10-9-95

2.0 Long Term 4.01n Situ Gravel and

Alternative 1.0 No Action Mana ment 3.0 In Situ Vifr•rfication Fill

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Construction NOT APPLICABLE NO EMISSIONS NO EMISSIONS NO EMISSIONS

Operafion _ _
------------ -------------- --------------- ---------------- --------------

Continued Operations 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE

-Monitor SSTs, DS1s, and MUSTs
-Operate 242A Evaporator 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE

---------------------
Retrieval NOT

-
A
---

C
--------

PPLIABLE
-------------

•1-00ESE 22
- m--------k

-m-ESE-
--------------

-
NOT
------

APPLICABLE---------
---------------

------
NOT
--
A
----
PPLICA

--
BLE

------------_____- _ _
------------

E_aporate DSTS (a) ________
--
NOT APPLICABLE
-----------

200 m ESE 22 km ESE
---------------

200 m ESE 22 km ESE
----------------

200 m ESE 22 km ESE
--------------

Separations_____________ NOTAPPLICABLE____
---- -- ----

APPLICABLE_____NOT NOTAPPLICABLE ___
-----------

NOTAPPLICABLE
-- - ----

Vitrify Tank Waste PPLICABLENOTA BLETAPPLICANO km ESEESE 22m300 APPLICABLENOT
------ ---

(or Gravel Fill for AIt4)
----- - - -

m100 m ESE 22 kESE

ProcessCapsules----
- -

NOTAPPLICABLE
- --- ---- -

NOTAPPLICABLE-__ __•- --- --
NOTAPPLICABLE ____ _
---- - -

NOTAPPLICABLE ___
----- --

Storme andDlsposal_______ NOTAPPLICABLE NOTAPPLICABLE_____ t2ffl!s4!5iLQ1tS - ------ !2L!91.S

Monitorln and Maintenance NOTAPPLICABLE NOTAPPLICABLE NO EMISSIONS NO EMISSIONS

Post Remediation ---- ---------------

-

----------------

-

-----------------------------------
Closure

--- -----
NO
-
TAPPLICABLE

- OTAPPLICABLE - - --- O EMISSIONS ______ O EMISSIONS ________
Monitorin of Final Waste Form NOTAPPLICABLE NOTAPPLICABLE NO EMISSIONS NO EMISSIONS

Title: Location of MEI Page i location.xls



10-9-95

Alternative 6.0 Selective Retrieval 7.0 Extensive Refrieval 8.0 No Separations 9.0 Extensive Separations

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Construction NO EMISSIONS NO EMISSIONS NO EMISSIONS NO EMISSIONS
O rafio

- -
n

-^---------------- --------------- -------------- ----------------
__

Continued Operations 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE
-Monitor SSTs, DSTs, and MUSTs
-Operate 242A Evaporator 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE

--------------------
Retrieval
------

-------------
100 m ESE 22 km ESE
-------

•-------------
100 m ESE 22 krn ESE

-----
---------------
100 m ESE __ 22 km ESE

----------------
100 m ESE 22 km ESE
----------------

Ev_aporate DSTS (a)
--

200 m ESE _22 km ESE_ NOT APPLICABLE_ _ _ _ NOT APPLICABLE
--------- --

NOT APPLICABLE
---------------

Separations _ _ _ _ _ _ _ _ _ _ _ _ INCLUDED IN VITt2IFICA
---------------

iNCLUDED IN VITRIFICA
---- - --

NOT APPLICABLE _ _ _ _ _
-- ------

INCLUDED IN VITRIFICATIO
--- -- -- ----- -- -

Vitrify TankWaste 800 m ESE _22 km ESE ESE800 m ESE22 km ESEESE 22800 m km ESE 22 km ESE800 m
(or Gravel Fill for AIt4)
-------------------

100 m ESE 22 km ESE
--------------- •-------------- ---------------- ----------------

ProcessapsulesC ___ -____
----

APPLICABLE
-
---_N

-
OT

-- -
NOT

-
A
-
P
-
P
-----
LICABLE

---- --NOT--------APPLICABLE---___ NOTAPPLICABLE
------ ----- --

_ _
Storaq_GandDisposal__

- -
NOEMISSIONS_____
-------- - -

-
NOEMISSIONS NOEMISSIONS

----------
- --

NOEMISSIONS
----------------

Monitorin and Maintenance EMISSIONSNO NO EMISSIONS NO EMISSIONS NO EMISSIONS
Post Remediafion
------------------- -------------- •------------- ---------------- ----------------
Closure
-- -- -----------------

NO EMISSIONS
--- - ----------

NO EMISSIONS
•----- - --------

NO EMISSIONS
-------- - -------

NO EMISSIONS
--- - - ---- -------

nal Waste FormMon rinof Fiito EMINO SSIONS ISBIONSNO EM NO EMISSIONS EMISSIONO NS

Trtle: Location of MEI Page 2 location.xls



J-9-95

IZO Capsule-
Alternative 10.0 Capsule-No Action 11. Capsule-Onsite Overpack 13.0 Ca sule-V "

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Construction NOT APPLICABLE NO EMISSIONS NOT APPLICABLE NO EMISSIONS
Operafion------------------ ---------------- --------------- ---------------

_ _ _ _
Continued Operations NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE
-Monitor SSTs, DSTs, and MUSTs
-Operate 242A Evaporator NOT APPLICABLE NOTAPPLICABLE NOT APPLICABLE NOT APPLICABLE

------------------
Retrieval

---- ---- ---------
---------------
NOT APPLICABLE
---------------

--------------
NOT APPLICABLE
•--------------

--------------
NOT APPLICABLE
--------------

-------------
NOT APPLICABLE
------------- - -

E_aporateDSTS(a) NOTAPPLICABLE
-----------

NOTAPPLI^ABLE NOT APPLLABLE
-----------

NOT APPUABLE - - -
Separations NOTAPPLICABLE Pi2!AITkl2!LE---- - 214W.LctPLE - ---- NctWfLJ9QLL .......---
Vitrify Tank Waste NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE
(or Gravel Fill for AIt4)
-------------------- --------------- -------------- --------------- --------------

Process Capsules _-_______ 200 m ESE _ 22 km ESE
-------

200 m ESE 22 km ESE
-------

200 m ESE
-
22 km ESE

--------------
200 m ESE- 22 km ESE
-------------

Stora^e andDisposal _ _ - _- _ _
----

NOT APPLICABLE _ _ _ _ _
-----------

-

-

NO EMISSIONS _ _ _ _ _

-

NOT APPLICABLE
------------

-

-

NOT APPLICABLE
---------------

Monitorin and Maintenance NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE
Post Remediation

--------- --------- --------------- --------- --- ------------- -
lsure
- --------

NOT APPLICABLE
---------

EMISSIONSÎNK ------------
NOT APPLICABLE
-------------

Monitorin of Fina OT APPLICA EMISSIONS NOT APPLICABLE NOT APPLICABLE

Title: Location of MEI Page 3 location.xis



n
co

Hnnfmd W.I. Vivifmatinn 1'mjecl - hilvimmrmndl lmpn.l \nnrmrnl 5 Year Dunli,m nf Comwclion
Canrirutlin. Fquipment Nun-Radinln8ical tini.wum. F?tinulrx

'Trid'eny ABreamenl• Jtamuive linearly n-a1d aR.nut'3n 1'mnntmenl' a1lemctive hueline

him.. l'.rhnn lahauet CvBitive NitroBrnoa
ILled N. farlm mnm,xJe hydroear6anr hyaronrhotu u N02

I Iquipmenl
er AI'-42 okton of Tm.I me co Haen<ript xn Hc IpOW

(hp) uniw Ilniu
No

Iuniw liniu
14ct F^cl

Illilily

IuWed

hcckhuc

Ilc'kh,K

1 rv

ha:klv¢

2ry

Inrlcr

2 y

Inder

4 of

fruw -

IS Inn

C'rLle -

25 tnn

('rane -

50 Inn

C rane -

100 ton

Forklift -

2 lon

Forklif -

4 ton

rnrkhfl -

6 tun

Pnrklih -

10 lon

Furklift .

15tun

Malar

BrxJer

Pumpr - 1'

ILropr - 2-

pwn1. - 6•

Totab

(k8) (k8)
65 whseled durer I) S IMXXI hr 8/hr 816 X 131M9 A6.84 1389.44

65 wheeled loaderl) 6 I'XXXI hr e/hr 259.6 4932.02 113.2 2150.23

Iluor Daniel Pnvironmental Serviro

mnyan u Jullur oxidn xe 14r4culx

HCHO S02t mxtler

kt1 I Net
I

(kd I Pxd I (kd I Fan I
( kA

0 1889 30226.6 29.5 472 - -
0 858.2 16305.6 18.8 357.2 • -

65 whrelcd Indcr 1) 4 IIXXXI h, rm, 259 6 25va ri I I 1 2 1131.7 . 0 858.2 8581.9 18.8 Its

120 whrdrd hnnln I) I^nxl hr R/hr ?59 6 779 74 111.2 339.51 - 0 858.2 2574.57 18.8 56.4

1211 whrelrJ Insle, It 1 I^nnxr h, e/hr 7SO 6 2505 X 111 2 1131.7 - 0 858.2 8581.9 18.8 188

31X1 whrclyd h..drr I) u.n h, p In ?SU n 11X 74 111 2 119 51 - 0 858.2 2574.57 18.8 56.4

110 mu: I) In '.t•..I bi r'lu 11564 19607 7 69 15 4438.4 • 0 767.3 49107.2 13.9 889.6

185 mi.c D IO 4X.1111l he R/hr 11)6 4 14705 8 69,35 3328.8 • 0 767.3 36830.4 13.9 667.2

200 mirc D 5 IMXXI hr A/hr 3116 4 4901.92 69.35 1109.6 • 0 767.3 12276.8 13.9 222.4

310 miuc D 2 MXXI hr e/hr 106.4 1131,22 69.35 416.1 • 0 767.3 4603.8 13.9 83.4

60 wh«led loaderD III 5601111 hr e/hr 259.6 14516.5 113.2 6337.52 0 858.2 48058.6 18.8 1052.8

70 wheelcd InderD 6 29111111 he I/hr 259.6 7527.82 113.2 3281.93 • 0 858.2 24887.5 18.8 545.2

100 whee)ed In.ler D 4 1611(111 he e/hr 259.6 4153.28- 113.2 1810.72 0 858.2 13731 18.8 300.8

130 wheeled loder1) 4 111110 hr 8/hr 259.6 3374.54 113.2 1471.21 0 858.2 11156.5 18.8 244.4

150 whcclallonacr D 4 1111(1(1 hr e/hr 259.6 2595.8 113.2 1131-7 0 858.2 8581.9 18.8 I88

175 molar8rrler D 4 22111111 hr e/hr 68.46 1506,12 18.07 397.54 • 0 324.4 7137.46 5.54 121.88

2 IC gasoline 40 12A111111 hr 8/hp • 199 50944 669 1710.08 2.99 765.44 5.16 1320.96 0.22 56.32
hr

5 IC euoline 20 61t11111 hr p/hp • 199 636A0 6.68 2137.6 2.99 956.8 5.16 1651.2 0.22 70A
hr

10 IC etaolinc 10 160110 he 8/hp • 199 31940 6.68 1068.8 2.99 478,4 5.16 825.6 0.22 35.2
hr

112 Nol'rclralment ltueline 245962 35122.1 2200.64 289014 5795.6 J379.0

Net

77.9 1480.1

77,9 779

77.9 233.7

77.9 779

77.9 233.7

63.2 4044.8

63.2 3033.6

63-2 101t.2

63.2 379.2

77.9 43624

77.9 2259.1

77.9 1246.4

77.9 1012.7

77.9 779

27.7 609.4

0.327 83.712

0.327 104.64

0.327 52.12

9̂
Cn

d



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:02 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE
infinite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED =========

Input file name: \GENII\RFSMITF1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
worst-case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
-------- ------- ------- -------
PU239 2.9E-08 O.0E+00 O.0E+00
SR90 7.9E-07 O.0E+00 O.0E+00
SR90 1.8E-05 O.0E+00 O.0E+00
CS137 5.4E-05 0.0E+00 0.0E+00
I 129 4.6E-05 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2,+04 Maximum individual distance from release point (m)
1.3E+01 Maximum individual sector index (Wind Toward E

Ground level release.

EXTERNAL EXPOSURE



8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

== ====== INHALATION
8..E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--

FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr

- --
d
-----

kg/yr
-------------- ----- - ----- --

Leaf Veg 90.0 0 0.0
--- -----
0.0 1.5

-- -- -
1.0 3.0E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK -------------STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT.

------ ----- ------ -------
TION d

---- ----

* in/yr

- -----

mo/yr kg/m3 d
----- ----- -----

Mea, 8.0E+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.0E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----------- --FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56 Page C. 2
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3 ...

internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 . .. Internal

+ + Effective
1 3.OE-08 + 3.3E-09 + 4.2E-10 +... = 3.4E-08 Dose

II II II

Equivalent

ernal Cumulative
ual 3.OE-08 + 3.3E-09 + 4.2E-10 +... = 3.4E-08 internal

Dose Dose
+ + + +

External
Annual 2.6E-11 O.0E+00 O.0E+00 ... 2.6E-11
Dose

Annual II II I I II Cumulative
Dose 3.OE-08 + 3.3E-09 + 4.2E-10 +... = 3.4E-08 Dose

Maximum
3.OE-08 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:18 Page B. 1
------------------------------------------------------------------------------
6.6E-08 Individual chi/Q



-------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56
----------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 1.2E-09 2.5E-01 3.1E-10
Breast 1.2E-09 1.5E-01 1.7E-10
R Marrow 4.OE-09 1.2E-01 4.9E-10
Lung 1.1E-09 1.2E-01 1.4E-10
Thyroid 1.1E-06 3.OE-02 3.2E-08
Bone Sur 1.2E-08 3.OE-02 3.7E-10
LL Int. 1.7E-09 6.OE-02 1.0E-10
UL Int. 1.4E-09 6.OE-02 8.2E-11
Stomach 1.2E-09 6.OE-02 7.3E-11
S Int. 1.2E-09 6.OE-02 7.3E-11
Liver 8.4E-10 6.OE-02 5.1E-11

---------------------------
Internal Effective Dose Equ

-----------
ivalent

-----------
3.4E-08

External Dose 2.6E-11

Annual Effective Dose Equivalent 3.4E-08

-----------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-----------------------------------------------
Total Inhalation EDE: 4.9E-10
Total Ingestion EDE: 3.4E-08
-----------------------------------------------

Page C. 1



--------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on:
-------------

10/14/95
---------

at 12:10:56
-----------------------

Page C. 3
---------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway
--

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
------------------

Inhale 6.7E-11 3.2E-11 3.3E-11 3.3E-11 3.6E-11 6.OE-09 7.7E-10 1.1E-10
Leaf Veg 7.OE-11 B.OE-11 7.9E-11 1.OE-10 1.5E-10 7.9E-10 3.6E-10 7.5E-11
Oth. Veg 9.8E-11 1.1E-10 1.2E-10 1.7E-10 3.0E-10 1.9E-09 8.5E-10 1.1E-10
Fruit 1.OE-10 1.2E-10 1.2E-10 1.8E-10 3.1E-10 1.9E-09 8.5E-10 1.1E-10
Cereals 3.6E-11 4.1E-11 4.1E-11 5.3E-11 8.1E-11 4.0E-10 1.8E-10 3.8E-11
Meat 4.8E-10 5.2E-10 5.2E-10 5.3E-10 5.4E-10 6.1E-10 5.4E-10 5.2E-10
Poultry 3.8E-12 4.1E-12 4.2E-12 4.2E-12 4.2E-12 4.1E-12 4.OE-12 4.1E-12
Cow Milk 2.7E-10 3.1E-10 2.9E-10 3.OE-10 3.2E-10 7.5E-10 4.9E-10 2.9E-10
Eggs 1.2E-12 1.4E-12 1.2E-12 1.3E-12 1.5E-12 5.8E-12 3.2E-12 1.1E-12
Soil Ing 1.3E-13 1.4E-13 1.4E-13 1.8E-13 2.8E-13 1.4E-12 6.2E-13 1.4E-13

,;al 1.1E-09 1.2E-09 1.2E-09 1.4E-09 1.7E-09 1.2E-08 4.OE-09 1.2E-09

Pathway Ovaries Muscle Thyroid Liver

Inhale 1.1E-10 2.9E-11 4.1E-09 B.OE-10
Leaf Veg 7.OE-11 7.5E-11 9.1E-08 8.9E-12
Oth. Veg 9.8E-11 1.1E-10 1.4E-07 1.2E-11
Fruit 1.OE-10 1.1E-10 1.5E-07 1.3E-11
Cereals 3.6E-11 3.9E-11 5.2E-08 4.6E-12
Meat 4.8E-10 4.7E-10 4.7E-08 4.6E-15
Poultry 3.8E-12 3.8E-12 2.9E-11 1.8E-17
Cow Milk 2.7E-10 3.1E-10 5.9E-07 5.8E-16
Eggs 1.1E-12 1.6E-12 6.5E-09 1.7E-15
Soil Ing 1.3E-13 1.3E-13 1.2E-10 1.7E-14

Total 1.2E-09 1.2E-09 1.1E-06 8.4E-10



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56 Page C.

---------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

4.1E-13
2.5E-11

2.6E-11

1.0
1.0

70.0
Rem

4



-------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56
----------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

_al

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Page C. 5

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

6.7E-11
7.0E-11
9.8E-11
1.0E-10
3.6E-11
4.8E-10
3.8E-12
2.7E-10
1. 2E-12
1. 3E-13

3.2E-11
8.0E-11
1.1E-10
1.2E-10
4.1E-11
5.2E-10
4.1E-12
3.1E-10
1.4E-12
1.4E-13

3.3E-11
7.9E-11
1.2E-10
1. 2E-10
4.1E-11
5.2E-l0
4.2E-12
2.9E-10
1.2E-12
1.4E-13

3.3E-11
1.0E-10
1.7E-10
1.8E-10
5.3E-11
5.3E-10
4.2E-12
3.0E-10
1. 3E-12
1. 8E-13

3.6E-11
1.5E-10
3.0E-10
3.1E-10
8.1E-11
5.4E-10
4.2E-12
3.2E-10
1. 5E-12
2. 8E-13

6.0E-09
7.9E-10
1. 9E-09
1. 9E-09
4.0E-10
6.1E-10
4.1E-12
7.5E-10
5.8E-12
1. 4E-12

7.7E-10
3.6E-10
8.5E-10
8.5E-10
1.8E-10
5.4E-10
4.0E-12
4.9E-10
3.2E-12
6.2E-13

1.1E-1C
7.5E-11
1.1E-1C
1.1E-1C
3.8E-11
5.2E-1C
4. 1E-12
2.9E-1C
1.1E-12
1.4E-13

1.1E-09 1.2E-09 1.2E-09 1.4E-09 1.7E-09 1.2E-08 4.OE-09 1.2E-09

Ovaries Muscle Thyroid Liver

1.1E-10 2.9E-11
7.0E-11 7.5E-11
9.8E-11 1.1E-10
1.0E-10 1.1E-10
3.6E-11 3.9E-11
4.8E-10 4.7E-10
3.8E-12 3.BE-12
2.7E-10 3.1E-10
1.1E-12 1.6E-12
1.3E-13 1.3E-13

4.1E-09
9.1E-08
1. 4E-07
1. 5E-07
5.2E-08
4.7E-08
2.9E-11
5.9E-07
6.5E-09
1. 2E-10

8.0E-10
8.9E-12
1.2E-11
1. 3E-11
4.6E-12
4.6E-15
1.8E-17
5.8E-16
1. 7E-15
1. 7E-14

Total 1.2E-09 1.2E-09 1.1E-06 8.4E-10



-------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56 Page C. 6

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 4.1E-13
Sur Soil 2.5E-11

--------------- -------
Total 2.6E-11



------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56 Page C. 7

------------------------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
----------------------

SR 90
-------
4.5E-12

-------
6.2E-12 9.5E-12 5.7E-11 2.4E-10 5.8E-09 2.5E-09 3.2E-12

Y 90 1.7E-13 1.1E-11 2.7E-11 1.3E-10 3.3E-10 4.4E-15 4.3E-15 1.4E-16

I 129 7.3E-11 1.OE-10 6.3E-11 6.3E-11 6.3E-11 8.2E-11 8.7E-11 5.8E-11

CS 137 1.OE-09 1.1E-09 1.1E-09 1.1E-09 1.1E-09 1.OE-09 1.OE-09 1.1E-09

PU 239 3.3E-11 1.6E-14 3.8E-14 2.1E-13
--

6.4E-13
-------

5.4E-09
-------

4.2E-10
-------

8.3E-11
----------------------

Total
-------
1.1E-09

-------
1.2E-09

-------
1.2E-09

-----
1.4E-09 1.7E-09 1.2E-08 4.OE-09 1.2E-09

Radionuclide Ovaries Muscle Thyroid
-------

Liver
----------------------

90
-------
3.2E-12

-------
3.2E-12 3.2E-12 O.0E+00

90 1.6E-16 1.4E-16 1.4E-16 4.2E-15

I 129 6.3E-11 1.4E-10 1.1E-06 0.0E+00
CS 137 1.OE-09 1.OE-09 1.OE-09 0.0E+00

PU 239 8.2E-11 1.9E-15 1.8E-15 8.4E-10

Total 1.2E-09 1.2E-09 1.1E-06 8.4E-10

External Dose by Radionuclide

Radionuclide

SR 90 1.6E-15
Y 90 8.5E-14
I 129 4.1E-13
CS 137 2.5E-11
PU 239 1.OE-18

Total 2.6E-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite MI - No Action Tank Farm Ground Release

Executed on: 10/14/95 at 12:10:56 Page C. 8

------------------------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach
--

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- ---------

SR
-----------
90

-- -------
4.5E-12

-----
6.2E-12 9.5E-12 5.7E-11 2.4E-10 5.8E-09 2.5E-09 3.2E-12

Y 90 1.7E-13 1.1E-11 2.7E-11 1.3E-10 3.3E-10 4.4E-15 4.3E-15 1.4E-16

I 129 7.3E-11 1.OE-10 6.3E-11 6.3E-11 6.3E-11 8.2E-11 8.7E-11 5.8E-11

CS 137 1.OE-09 1.1E-09 1.1E-09 1.1E-09 1.1E-09 1.OE-09 1.OE-09 1.1E-09

PU 239 3.3E-11 1.6E-14 3.8E-14 2.1E-13 6.4E-13
--

5.4E-09
-------

4.2E-10 8.3E-11
------- --------------------

Total
-- -------

1.1E-09
-------
1.2E-09

-------
1.2E-09

-------
1.4E-09

-----
1.7E-09 1.2E-08 4.OE-09 1.2E-09

Radionuclide Ovaries Muscle Thyroid
---

Liver
---------

`
-----------
90

-- -------
3.2E-12

-------
3.2E-12

----
3.2E-12 O.0E+00

90 1.6E-16 1.4E-16 1.4E-16 4.2E-15

I 129 6.3E-11 1.4E-10 1.1E-06 0.0E+00
CS 137 1.OE-09 1.OE-09 1.OE-09 0.0E+00

PU 239 8.2E-11 1.9E-15 1.8E-15 8.4E-10

Total 1.2E-09 1.2E-09 1.1E-06 8.4E-10

External Dose by Radionuclide

Radionuclide

SR 90 1.6E-15
Y 90 8.5E-14
I 129 4.1E-13
CS 137 2.5E-11
PU 239 1.OE-18

Total 2.6E-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas
e

Executed on: 10/14/95 at 12:11:38 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

-_____= FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSPOTF1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

------- - ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
-------
PU239

- -------
2.9E-08

-------
O.0E+00

-------
O.0E+00

SR90 7.9E-07 O.0E+00 O.0E+00
SR90 1.8E-05 O.0E+00 O.0E+00
CS137 5.4E-05 0.0E+00 0.0E+00
I 129 4.6E-05 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.
Ground level release.

EXTERNAL EXPOSURE



8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

=== INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2

--
kg/yr
--- --

d
------

kg/yr
-------------- ----- - ----- --

Leaf Veg 90.0 0 0.0
---
0.0

---
1.5

--
14.0 1.5E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02
Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01
Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ---- ------- --STORED FEED--- -----------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
- ----

kg/yr d kg/yr FRACT.
------ ----- ------ -------

TION
----

d
----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.SE+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.0E+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-- -----------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas

e
Executed on: 10/14/95 at 12:11:58 Page B. 1

------------------------------------------------------------------------------

2.9E-03 Population-weighted chi/Q



e title:

Executed on:
------------

Chronic
e
10/14/95

-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Offsite Population - Use Weighted X/Q

at 12:12:37
-------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Weighted
Dose Weighting Dose

Organ
---

Equivalent
----------

Factors
---------

Equivalent
---------------------

Gonads 4.2E-05 2.5E-01 1.1E-05

Breast 3.8E-05 1.5E-01 5.7E-06

R Marrow 1.2E-04 1.2E-01 1.4E-05

Lung 3.8E-05 1.2E-01 4.6E-06

Thyroid 3.4E-02 3.OE-02 1.0E-03

Bone Sur 4.2E-04 3.OE-02 1.3E-05

LL Int. 5.3E-05 6.OE-02 3.2E-06

UL Int. 4.4E-05 6.OE-02 2.6E-06

Stomach 4.1E-05 6.OE-02 2.4E-06

S Int. 4.OE-05 6.OE-02 2.4E-06

Liver 3.6E-05 6.OE-02 2.2E-06
------------------------------

Internal Effective Dose Equ
-----------
ivalent

--------
1.1E-03

External Dose

-----

7.5E-07

--------------------------------------

Annual Effective Dose Equiv
------
alent 1.1E-03

----------------------------------------
Controlling Organ: Thyroid

Controlling Pathway: Ing
Controlling Radionuclide: I 129

-----------------------------------------------
Total Inhalation EDE: 2.2E-05
Total Ingestion EDE: 1.1E-03

Ground Releas

Page C. 1



e title:

Executed on:
------------

-------------------------------------------------------------
GENII Dose calculation Program

(Version 1.485 3-Dec-90)

Chronic Offsite Population - Use weighted x/Q Ground Releas
e
10/14/95 at 12:12:37 Page C.
-------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

Dose Commitment Year
1 2 3 ...

internal
Intake
Year: 3 O.0E+00 ...

+
2 0.0E+00 O. 0E+00 ... Internal

+ + Effective
1 9.4E-04 + 1.OE-04 + 1. 3E-05 +... = 1.1E-03 Dose

Equivalent

ernal` II I I I) Cumulative.
ual 9.4E-04 + 1.OE-04 + 1. 3E-05 +... = 1.1E-03 Internal

Dose Dose
+ + + +

External
Annual 7.5E-07 O.0E+00 O. 0E+00 ... 7.5E-07
Dose

IAnnual II II II I Cumulative
Dose 9.4E-04 + 1.OE-04 + 1. 3E-05 +... = 1.1E-03 Dose

Maximum
9.4E-04 Annual

Dose Occurred
In Year 1

2



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

e title:

Executed on:
------------

Chronic Offsite Population - Use Weighted X/Q Ground Releas
e
10/14/95 at 12:12:37
--------------------

Release period:
uptake/exposure period:
Dose commitment period:
Dose units:

Page C. 3
--------------

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway
------------

Lung
--- -------

Stomach
----

S Int.
-- ---

UL Int.
-------

LL Int. Bone Su R Marro Testes
------- ------- ------- -------

Inhale 3.OE-06
---

1.4E-06
--

1.4E-06 1.5E-06 1.6E-06 2.7E-04 3.4E-05 4.9E-06
Leaf Veg 1.5E-06 1.7E-06 1.7E-06 2.3E-06 3.5E-06 1.7E-05 7.8E-06 1.6E-06
Oth. Veg 2.7E-06 3.2E-06 3.3E-06 S.OE-06 8.9E-06 5.2E-05 2.3E-05 2.9E-06
Fruit 8.7E-07 1.OE-06 1.1E-06 1.6E-06 2.8E-06 1.7E-05 7.7E-06 9.3E-07
Cereals 1.4E-06 1.6E-06 1.6E-06 2.1E-06 3.2E-06 1.6E-05 7.3E-06 1.5E-06
Meat 1.5E-05 2.OE-05 2.OE-05 2.OE-05 2.1E-05 2.3E-05 2.1E-05 2.0E-05
Poultry 7.8E-08 8.5E-08 8.5E-08 8.6E-08 8.6E-08 8.5E-08 8.2E-08 8.5E-08
Cow Milk 1.OE-05 1.2E-05 1.1E-05 1.1E-05 1.3E-05 2.8E-05 1.8E-05 1.1E-05
Eggs 3.4E-08 4.1E-08 3.5E-08 4.OE-08 5.1E-08 1.7E-07 9.3E-08 3.3E-08
Soil Ing 5.3E-09 6.OE-09 6.OE-09 7.8E-09 1.2E-08 5.9E-08 2.7E-08 5.7E-09

-----------
_al

-- -------
3.8E-05

-------
4.1E-05

-------
4.OE-05

-------
4.4E-05

------- ------- ------- -------
5.3E-05 4.2E-04 1.2E-04 4.2E-05

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
4.8E-06

-------
1.3E-06

-------
1.8E-04

-------
3.6E-05

Leaf Veg 1.5E-06 1.6E-06 2.OE-03 1.9E-07
Oth. veg 2.7E-06 3.OE-06 4.OE-03 3.5E-07
Fruit 8.7E-07 9.4E-07 1.2E-03 1.1E-07
Cereals 1.4E-06 1.5E-06 2.1E-03 1.8E-07
Meat 1.8E-05 1.8E-05 1.5E-03 1.9E-10
Poultry 7.8E-08 7.7E-08 6.OE-07 3.9E-13
Cow Milk 1.OE-05 1.2E-05 2.2E-02 2.9E-11
Eggs 3.2E-08 4.6E-08 1.9E-04 4.9E-11
Soil Ing 5.3E-09 5.5E-09 5.1E-06 7.2E-10

Total 4.OE-05 3.8E-05 3.4E-02 3.6E-05



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas
e

Executed on: 10/14/95 at 12:12:37 Page C. 4

------------------------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 9.6E-09
Sur Soil 7.4E-07

--------------- -------
Total 7.5E-07



-----------------------------------------------
GENII Dose calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas
e

Executed on: 10/14/95 at 12:12:37 Page C. 5

------------------------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway

Inhale
Leaf veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

al

Pathway

Inhale
Leaf Veg
Oth. veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

3.0E-06
1.5E-06
2.7E-06
8. 7E-07
1. 4E-06
1.8E-05
7.8E-08
1.0E-05
3.4E-08
5.3E-09

1. 4E-06
1.7E-06
3.2E-06
1.0E-06
1. 6E-06
2.0E-05
8.5E-08
1. 2E-05
4.1E-08
6.0E-09

1.4E-06
1.7E-06
3. 3E-06
1. 1E-06
1.6E-06
2.0E-05
8.5E-08
1.1E-05
3.5E-08
6.0E-09

1.5E-06
2. 3E-06
S.OE-06
1.6E-06
2.1E-06
2.0E-05
8.6E-08
1.1E-05
4.0E-08
7. 8E-09

1.6E-06
3.5E-06
8.9E-06
2.8E-06
3.2E-06
2.1E-05
8. 6E-08
1.3E-05
5.1E-08
1.2E-08

2.7E-04
1.7E-05
5.2E-05
1.7E-05
1.6E-05
2. 3E-05
8.5E-08
2.8E-05
1. 7E-07
5.9E-08

3.4E-05
7.8E-06
2.3E-05
7.7E-06
7.3E-06
2.1E-05
8.2E-08
1.8E-05
9. 3E-08
2.7E-08

4. 9E-06
1.6E-06
2.9E-06
9. 3E-07
1.5E-06
2.0E-05
8.5E-08
1.1E-05
3.3E-08
5.7E-09

3.8E-05 4.1E-05 4.0E-05 4.4E-05 5.3E-05 4.2E-04 1.2E-04 4.2E-05

Ovaries Muscle Thyroid Liver

4.8E-06 1.3E-06 1.8E-04 3.6E-05
1.5E-06 1.6E-06 2.0E-03 1.9E-07
2.7E-06 3.0E-06 4.OE-03 3.5E-07
8.7E-07 9.4E-07 1.2E-03 1.1E-07
1.4E-06 1.5E-06 2.1E-03 1.8E-07
1.8E-05 1.8E-05 1.8E-03 1.9E-10
7.8E-08 7.7E-08 6.OE-07 3.9E-13
1.0E-05 1.2E-05 2.2E-02 2.9E-11
3.2E-08 4.6E-08 1.9E-04 4.9E-11
5.3E-09 5.5E-09 5.1E-06 7.2E-10

Total 4.0E-05 3.8E-05 3.4E-02 3.6E-05



--------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas

e
Executed on: 10/14/95 at 12:12:37 Page C

--------------------------------------------------------------------------

Release period:
uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 9.6E-09
Sur Soil 7.4E-07

--------------- -------
Total 7.5E-07

6



--------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas

e
Executed on: 10/14/95 at 12:12:37 Page C. 7

------------------------------------------------------------------------------

Release period: 1.0

uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 1.4E-07 1.5E-07 2.2E-07 1.3E-06 5.4E-06 1.5E-04 6.4E-05 8.1E-08

Y 90 2.6E-08 3.OE-07 7.OE-07 3.5E-06 8.7E-06 1.5E-10 1.5E-10 4.9E-12

I 129 2.3E-06 3.2E-06 2.OE-06 2.OE-06 2.OE-06 2.6E-06 2.7E-06 1.8E-06

CS 137 3.4E-05 3.7E-05 3.7E-05 3.7E-05 3.7E-05 3.4E-05 3.4E-05 3.7E-05

PU 239 1.4E-06 4.1E-10 9.2E-10 4.9E-09
----

1.5E-08
-------

2.3E-04 1.8E-05 3.6E-06

------- ------- ----------------------
Total

-------
3.5E-05

-------
4.1E-05

-------
4.OE-05

---
4.4E-05 5.3E-05 4.2E-04 1.2E-04 4.2E-05

Radionuclide Ovaries Muscle Thyroid
-----

Liver
---------- ------------

90
-------
8.1E-08

-------
8.1E-08

--
8.1E-08 O.0E+00

90 5.5E-12 4.9E-12 4.9E-12 1.5E-10

I 129 2.OE-06 4.5E-06 3.4E-02 0.0E+00
CS 137 3.4E-05 3.4E-05 3.4E-05 0.0E+00

PU 239 3.5E-06 8.1E-11 7.9E-11 3.6E-05

Total 4.OE-05 3.8E-05 3.4E-02 3.6E-05

External Dose by Radionuclide

Radionuclide

SR 90 4.4E-11
Y 90 2.5E-09
I 129 1.3E-08
CS 137 7.3E-07
PU 239 3.6E-14

-------------------
Total

---
7.5E-07



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

e title: Chronic Offsite Population - Use Weighted X/Q Ground Releas

e
Executed on: 10/14/95 at 12:12:37 Page C. 8

------------------------------------------------------------------------------

Release period: 1.0

uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 1.4E-07 1.5E-07 2.2E-07 1.3E-06 5.4E-06 1.5E-04 6.4E-05 8.1E-08

Y 90 2.6E-08 3.OE-07 7.OE-07 3.5E-06 8.7E-06 1.5E-10 1.5E-10 4.9E-12

I 129 2.3E-06 3.2E-06 2.OE-06 2.OE-06 2.OE-06 2.6E-06 2.7E-06 1.8E-06

CS 137 3.4E-05 3.7E-05 3.7E-05 3.7E-05 3.7E-05 3.4E-05 3.4E-05 3.7E-05

PU 239 1.4E-06 4.1E-10 9.2E-10 4.9E-09 1.5E-08
-

2.3E-04
-------

1.8E-05 3.6E-06

------- ---------------------
Total

- -------
3.8E-05

-------
4.1E-05

-------
4.OE-05

-------
4.4E-05

------
5.3E-05 4.2E-04 1.2E-04 4.2E-05

Radionuclide Ovaries Muscle Thyroid
------

Liver
---------------------

90
- -------

8.1E-08
-------
8.1E-08

-
8.1E-08 O.0E+00

90 5.5E-12 4.9E-12 4.9E-12 1.5E-10

I 129 2.OE-06 4.5E-06 3.4E-02 0.0E+00
CS 137 3.4E-05 3.4E-05 3.4E-05 0.0E+00

PU 239 3.5E-06 8.1E-11 7.9E-11 3.6E-05

Total 4.OE-05 3.8E-05 3.4E-02 3.6E-05

External Dose by Radionuclide

Radionuclide

SR 90 4.4E-11
Y 90 2.5E-09
I 129 1.3E-08
CS 137 7.3E-07
PU 239 3.6E-14

Total 7.5E-07



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:20:39 Page A.
---------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED ==

i..put file name: \GENII\ROSMITFI.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
--------
PU239

-------
2.9E-08

-------
O.0E+00

-------
0.0E+00

SR90 7.9E-07 O.0E+00 O.0E+00
SR90 1.8E-05 O.0E+00 O.0E+00
CS137 5.4E-05 0.0E+00 0.0E+00
I 129 4.6E-05 0.0E+00 0.0E+00

1

AIR TRANSPORT
Joint frequency data input.

1.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)

Ground level release.

EXTERNAL EXPOSURE ____________
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination



INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1 E-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:20:55 Page B. 1
------------------------------------------------------------------------------
4.0E-04 Individual chi/Q



----------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:21:18
----------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

Committed
Dose weighting

Organ
-------------

Equivalent
----------

Factors
----------

Gonads 6.8E-07 2.5E-01
Breast 1.BE-07 1.5E-01
R Marrow 4.8E-06 1.2E-01
Lung 4.1E-07 1.2E-01
Thyroid 2.6E-05 3.OE-02
Bone Sur 3.7E-05 3.OE-02
Liver 4.9E-06 6.OE-02
LL Int. 2.2E-07 6.OE-02
UL Int. 2.1E-07 6.OE-02
S Int. 2.OE-07 6.OE-02
Stomach 2.OE-07 6.OE-02

---------------------------
internal Effective Dose Equ

----------
ivalent

External Dose

-------------------------------------
Annual Effective Dose Equivalent

1.0
1.0

70.0

weighted
Dose

Equivalent

1. 7E-07
2.7E-08
5. 8E-07
5.0E-08
7.8E-07
1. 1E-06
3.0E-07
1. 3E-08
1.2E-08
1. 2E-08
1.2E-08

3.1E-06
1.6E-07

3. 2E-06

Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: PU239
--------------------------------
Total Inhalation EDE:

----------------
3.OE-06

Total Ingestion EDE: 2.3E-08

Page C. 1



----------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Ce title: Chronic ( No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:21:18
----------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Rem

Page C. 2

Year: 3 O.0E+00
+

2 0.0E+00 O.0E+00 ... Internal
+ + Effective

1 9.7E-07 + 1.8E-07 + 8.7E-08 + ... = 3.1E-06 Dose

I I I II

Equivalent

ernal I Cumulative
A..nual 9.7E-07 + 1.8E-07 + 8.7E-08 +... = 3.1E-06 Internal
Dose Dose

+ + + +
External
Annual 1.6E-07 O.0E+00 O.0E+00 . .. 1.6E-07
Dose

Annual II II II II Cumulative
Dose 1.1E-06 + 1.8E-07 + 8.7E-08 +... = 3.2E-06 Dose

Maximum
1.1E-06 Annual

Dose Occurred
In Year 1



----------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

c;e title: Chronic (No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:21:18
----------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Rem

Committed Dose Equivalent by Exposure Pathway

Page C. 3

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
4.1E-07

-------
1.9E-07

-------
2.OE-07

-------
2.OE-07

-------
2.2E-07

------- -------
3.7E-05 4.8E-06

-------
6.8E-07

Soil Ing 7.4E-10 8.4E-10 8.5E-10 1.1E-09 1.7E-09 8.3E-09 3.8E-09 7.9E-10
-------------
Total

-- -------
4.1E-07

-------
2.OE-07

-------
2.OE-07

-------
2.1E-07

-------
2.2E-07

------- -------
3.7E-05 4.8E-06

-------
6.8E-07

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
6.7E-07

-------
1.8E-07

-------
2.5E-05

-------
4.9E-06

Soil Ing 7.4E-10 7.7E-10 7.2E-07 1.OE-10
• -----------
ri-cal

-- -------
6.7E-07

-------
1.8E-07

-------
2.6E-05

-------
4.9E-06

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 8.3E-11
Sur Soil 1.6E-07
--------------- -------
Total 1.6E-07



---------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

l;e title: Chronic (No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:21:18 Page C. 4
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su R Marro
------- -------

Testes
-------

inhale 4.1E-07 1.9E-07 2.OE-07 2.OE-07 2.2E-07 3.7E-05 4.8E-06 6.8E-07
Soil Ing
-- ----- ----

7.4E-10
-- ----

8.4E-10
------

8.5E-10
-------

1.1E-09
-------

1.7E-09
-------

8.3E-09 3.8E-09
------- -------

7.9E-10
-------- -

Total
-- -

4.1E-07
-
2.OE-07 2.OE-07 2.1E-07 2.2E-07 3.7E-05 4.8E-06 6.8E-07

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
6.7E-07

-------
1.8E-07

-------
2.5E-05

-------
4.9E-06

Soil Ing 7.4E-10 7.7E-10 7.2E-07 1.OE-10
• -----------
'l.,cal

-- -------
6.7E-07

-------
1.8E-07

-------
2.6E-05

-------
4.9E-06

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 8.3E-11
Sur Soil 1.6E-07
--------------- -------
Total 1.6E-07



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

k se title: Chronic ( No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:21:18
------------------------------------

Page C. 5
---------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide
-------- ------

Lung
-------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
--------

SR 90 1.1E-08 3.OE-09 3.3E-09 7.5E-09 2.3E-08 5.OE-06 2.1E-06 2.8E-09
Y 90 5.7E-12 1.9E-11 4.6E-11 2.3E-10 5.6E-10 1.6E-14 1.6E-14 5.5E-16
I 129 5.6E-09 1.8E-09 1.5E-09 1.5E-09 1.5E-09 2.1E-09 2.3E-09 1.4E-09
CS 137 1.9E-07 1.9E-07 2.OE-07 2.OE-07 2.OE-07 1.8E-07 1.8E-07 1.9E-07
PU 239 2.OE-07 1.8E-11 2.9E-11 1.2E-10 3.3E-10 3.2E-05 2.5E-06 4.8E-07
---------------
Total

-------
4.1E-07

-------
2.OE-07

-------
2.OE-07

-------
2.1E-07

-------
2.2E-07

-------
3.7E-05

-------
4.8E-06

-------
6.8E-07

Radionuclide Ovaries Muscle Thyroid Liver
---------------
F- 90

-------
2.8E-09

-------
2.7E-09

-------
2.8E-09

-------
O.0E+00

1 90 5.7E-16 5.3E-16 5.4E-16 1.6E-14
I 129 1.5E-09 3.6E-09 2.6E-05 0.0E+00
CS 137 1.8E-07 1.7E-07 1.7E-07 0.0E+00
PU 239 4.8E-07 1.1E-11 1.1E-11 4.9E-06

Total 6.7E-07 1.8E-07 2.6E-05 4.9E-06

External Dose by Radionuclide

Radionuclide

SR 90 9.4E-12
Y 90 5.1E-10
I 129 2.6E-09
CS 137 1.5E-07
PU 239 6.OE-15

Total 1.6E-07



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

se title: Chronic (No Action) Onsite MI - Ground Level

Executed on: 10/14/95 at 12:21:18
----------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Page C. 6

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 1.1E-08 3.OE-09 3.3E-09 7.5E-09 2.3E-08 5.OE-06 2.1E-06 2.BE-09
Y 90 5.7E-12 1.9E-11 4.6E-11 2.3E-10 5.6E-10 1.6E-14 1.6E-14 5.5E-16
I 129 5.6E-09 1.8E-09 1.5E-09 1.5E-09 1.5E-09 2.1E-09 2.3E-09 1.4E-09
CS 137 1.9E-07 1.9E-07 2.OE-07 2.OE-07 2.OE-07 1.8E-07 1.8E-07 1.9E-07
PU 239 2.OE-07 1.8E-11 2.9E-11 1.2E-10 3.3E-10 3.2E-05 2.5E-06 4.8E-07
--------------
Total

- -------
4.1E-07

-------
2.OE-07

-------
2.OE-07

-------
2.1E-07

-------
2.2E-07

-------
3.7E-05

-------
4.8E-06

-------
6.8E-07

Radionuclide Ovaries Muscle Thyroid Liver
---
r'-

------------
90

-------
2.8E-09

-------
2.7E-09

-------
2.8E-09

-------
O.0E+00

1 90 5.7E-16 5.3E-16 5.4E-16 1.6E-14
I 129 1.5E-09 3.6E-09 2.6E-05 0.0E+00
CS 137 1.8E-07 1.7E-07 1.7E-07 0.0E+00
PU 239 4.8E-07 1.1E-11 1.1E-11 4.9E-06

Total 6.7E-07 1.8E-07 2.6E-05 4.9E-06

External Dose by Radionuclide

Radionuclide

SR 90 9.4E-12
Y 90 5.1E-10
I 129 2.6E-09
CS 137 1.5E-07
PU 239 6.0E-15

Total 1.6E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

c:e title: Chronic Onsite Population - Use Weighted X/Q Ground Release

Executed on: 10/14/95 at 12:25:29 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

i..put file name: \GENII\ROSPOTF1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 10 M- Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
-------- ------- ------- -------
PU239 2.9E-08 O.0E+00 O.0E+00
SR90 7.9E-07 O.0E+00 O.0E+00
SR90 1.8E-05 O.0E+00 O.0E+00
CS137 5.4E-05 0.0E+00 0.0E+00
I 129 4.6E-05 O.OE+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.
Ground level release.

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination



8.5E+03
1

1 9E-04

INHALATION
Hours of inhalation
Resuspension model:
Mass loading factor

Input prepared by:

exposure per year
1-Mass Loading, 2-Anspaugh
(g/m3)

Date:

input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

G.e title: Chronic Onsite Population - Use Weighted X/Q Ground Release

Executed on: 10/14/95 at 12:25:47 Page B. 1
------------------------------------------------------------------------------
1.6E-03 Population-weighted chi/Q



-------------------------------------------------------
GENII Dose calculation Program

(Version 1.485 3-Dec-90)

;e title: Chronic Onsite Population - Use Weighted X/Q Ground Release

Executed on: 10/14/95 at 12:26:11

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed weighted
Dose Weighting Dose

Organ
-

Equivalent
----------

Factors
---------

Equivalent
-----------------------

Gonads 2.8E-06 2.5E-01 6.9E-07

Breast 7.4E-07 1.5E-01 1.1E-07

R Marrow 1.9E-05 1.2E-01 2.3E-06

Lung 1.7E-06 1.2E-01 2.OE-07

Thyroid 1.0E-04 3.OE-02 3.1E-06
Bone Sur 1.5E-04 3.OE-02 4.5E-06
Liver 2.OE-05 6.OE-02 1.2E-06

LL Int. 9.1E-07 6.OE-02 5.5E-08

UL Int. 8.4E-07 6.OE-02 5.OE-08
S Int. 8.3E-07 6.OE-02 5.OE-08
Stomach 8.OE-07 6.OE-02

-
4.8E-08

--------------------------------------
internal Effective Dose Equ

----------
ivalent 1.2E-05

External Dose
----

4.1E-07
---------------------------------------------

Annual Effective Dose Equivalent 1.3E-05

-------------------------------------------------
Controlling Organ: Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: PU239

-------------------------------------------------
Total Inhalation EDE: 1.2E-05

Total Ingestion EDE: 9.OE-08

-------------------------------------------------

Page C. 1



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

:e title: Chronic Onsite Population - Use Weighted X/Q Ground Release

Executed on: 10/14/95 at 12:26:11 Page C.

---------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Internal
Intake
Year: 3

. ':ernal
A...iua1
Dose

External
Annual
Dose

Annual
Dose

Dose Commitment Year
1 2

2

1

3 ...

O.0E+00 ...
+

O.0E+00 O.0E+00 ...
+ +

3.9E-06 + 7.2E-07 + 3.5E-07 + ...

11 11 11

3.9E-06 + 7.2E-07 + 3.5E-07 + ...

+ + +

4.1E-07 O.0E+00 O.0E+00 ...

11 11 11

4.3E-06 + 7.2E-07 + 3.5E-07 + ...

1.0
1.0

70.0
Person rem

Internal
Effective

= 1.2E-05 Dose
Equivalent

Cumulative
= 1.2E-05 internal

Dose
+

4. 1E-07

II Cumulative
= 1.3E-05 Dose

Maximum
4.3E-06 Annual

Dose Occurred
In Year 1

2



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C.e title: Chronic Onsite Population - use Weighted X/Q Ground Release

Executed on: 10/14/95 at 12:26:11 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
1.7E-06

-------
7.9E-07

-------
8.3E-07

-------
8.3E-07

-------
9.1E-07

-------
1.5E-04

-------
1.9E-05

-------
2.8E-06

Soil Ing
-------------

3.OE-09
-- -------

3.4E-09
-------

3.5E-09
-------

4.5E-09
-------

6.8E-09
-------

3.3E-08
-------

1.5E-08
-------

3.3E-09
-------

Total 1.7E-06 8.OE-07 8.3E-07 8.4E-07 9.1E-07 1.5E-04 1.9E-05 2.8E-06

Pathway

Inhale
Soil Ing

Tvzal

Ovaries Muscle Thyroid Liver
------- ------- ------- -------
2.7E-06 7.3E-07 1.OE-04 2.OE-05
3.1E-09 3.2E-09 2.8E-06 4.OE-10
------- ------- ------- -------
2.7E-06 7.4E-07 1.OE-04 2.OE-05

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

3. 1E-09
4. 1E-07

4.1E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

te title: Chronic Onsite Population - Use Weighted X/Q Ground Release

Executed on: 10/14/95 at 12:26:11 Page C. 4
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
--------------- ------- ------- ------- ------- ------- ------- ------- -------
Inhale 1.7E-06 7.9E-07 8.3E-07 8.3E-07 9.1E-07 1.5E-04 1.9E-05 2.8E-06
Soil Ing 3.OE-09 3.4E-09 3.5E-09 4.5E-09 6.8E-09 3.3E-08 1.5E-08 3.3E-09
--------------- ------- ------- ------- ------- ------- ------- ------- -------
Total 1.7E-06 8.OE-07 8.3E-07 8.4E-07 9.1E-07 1.5E-04 1.9E-05 2.8E-06

Pathway Ovaries Muscle Thyroid Liver
--------------- ------- ------- ------- -------
Inhale 2.7E-06 7.3E-07 1.OE-04 2.OE-05
Soil Ing 3.1E-09 3.2E-09 2.8E-06 4.OE-10

.------------ ------- ------- ------- -------
7,cal 2.7E-06 7.4E-07 1.0E-04 2.OE-05

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.1E-09
Sur Soil 4.1E-07
--------------- -------
Total 4.1E-07



----------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

^;e title: Chronic Onsite Population - Use weighted X/Q Ground Release

Executed on: 10/14/95 at 12:26:11 Page C. 5

------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

C

Radionuclide Lung

--------------- -------
SR 90 4.4E-08
Y 90 1.3E-09
I 129 2.2E-08
CS 137 7.9E-07
PU 239 8.2E-07

1.0
1.0

70.0
Person rem

Dmmitted Dose Equivalent by Radionuclide

Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

------- ------- ------- ------- ------- ------- -------
1.2E-08 1.3E-08 3.OE-08 9.2E-08 2.0E-05 8.5E-06 1.1E-08

1.4E-10 3.3E-10 1.6E-09 4.OE-09 2.2E-12 2.2E-12 7.5E-14

7.1E-09 6.OE-09 6.OE-09 6.0E-09 8.4E-09 9.1E-09 5.6E-09

7.8E-07 8.1E-07 8.OE-07 8.1E-07 7.2E-07 7.5E-07 7.9E-07

7.2E-11 1.2E-10 4.7E-10 1.4E-09 1.3E-04 1.OE-05 2.OE-06

Total 1.7E-06 8.OE-07 8.3E-07 8.4E-07 9.1E-07 1.5E-04 1.9E-05 2.8E-06

Radionuclide Ovaries Muscle Thyroid Liver

90 1.1E-08 1.1E-08 1.1E-08 0.0E+00

Y 90 7.4E-14 7.2E-14 7.3E-14 2.2E-12

I 129 6.0E-09 1.4E-08 1.OE-04 0.0E+00
CS 137 7.3E-07 7.1E-07 7.1E-07 0.0E+00

PU 239 2.OE-06 4.5E-11 4.4E-11 2.OE-05

Total 2.7E-06 7.4E-07 1.OE-04 2.OE-05

Radionuclide

SR 90 2.5E-11
Y 90 1.4E-09
I 129 7.1E-09
CS 137 4.1E-07
PU 239 1.9E-14

External Dose by Radionuclide

Total 4.1E-07



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C.e title: Chronic Onsite Population - Use Weighted X/Q Ground Release

Executed on:
-------------

10/14/95
---------

at 12:26:11
-------------------

Page C. 6
-------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 4.4E-08 1.2E-08 1.3E-08 3.OE-08 9.2E-08 2.OE-05 8.5E-06 1.1E-08
Y 90 1.3E-09 1.4E-10 3.3E-10 1.6E-09 4.OE-09 2.2E-12 2.2E-12 7.5E-14
I 129 2.2E-08 7.1E-09 6.OE-09 6.OE-09 6.OE-09 8.4E-09 9.1E-09 5.6E-09
CS 137 7.9E-07 7.8E-07 8.1E-07 8.OE-07 8.1E-07 7.2E-07 7.5E-07 7.9E-07
PU 239 8.2E-07 7.2E-11 1.2E-10 4.7E-10 1.4E-09 1.3E-04 1.0E-05 2.OE-06
--------------
Total

- -------
1.7E-06

-------
8.OE-07

-------
B.3E-07

-------
8.4E-07

------- ------- ------- -------
9.1E-07 1.5E-04 1.9E-05 2.8E-06

Radionuclide Ovaries Muscle Thyroid Liver
---
`

------------
90

-------
1.1E-08

-------
1.1E-08

-------
1.1E-08

-------
O.0E+00

Y 90 7.4E-14 7.2E-14 7.3E-14 2.2E-12
I 129 6.OE-09 1.4E-08 1.OE-04 0.0E+00
CS 137 7.3E-07 7.1E-07 7.1E-07 0.0E+00
PU 239 2.OE-06 4.5E-11 4.4E-11 2.OE-05

Total 2.7E-06 7.4E-07 1.OE-04 2.OE-05

External Dose by Radionuclide

Radionuclide

SR 90 2.5E-11
Y 90 1.4E-09
I 129 7.1E-09
CS 137 4.1E-07
PU 239 1.9E-14

Total 4.1E-07



242-A EVAPOR R EMISSIONS

Tank Farm Emissions From Current O erations
missons Roll-UP Avg

1 ^^Acte Venilafon Avg Exit Te ature 171F^ Height 22 Sft

Continuous Ops Periodic Op s . Periodic Ops- Continuous Concentration
Emissions
2-Hexanone --
Acetone

Potential (tonsyr)
- 3.80E-04

1.06E-01

Actual (tonsryr)
2.88E-05
7.98E-03

Actual ( kgmr)
2.98E=06
8.27E-04

Actual (kc/hr^_
3.94E-05
1.10E-02

g/m"3 - -
1.06E-06
2.97E-04

Area (ft)
9.62

_-
9.62

---
Velocily (fUs)

37.8. . . . .
37..8

Methyl Isobutyl Ketone 7.25E-03 5.44E-04 5.64E-05 7.51E-04 2.03E-05 9.62
..

37.8
.

N-Butyl Alcohol _ 8.00E-01 6.OOE-02 6.22E-03 8.29E-02 2.24E-03 ' 9.62 37.8
Ammonia
---------------------

1.00E-01
---------
Cl/yr

7. 51 E-03
CUyr

7.78E-04

--

1.04E-02
Cl/hr

2.80E-04
grams/m A3

9.62 37.8

Total Alpha (Ci) (Pu) 1.4 1 E-04 2.10E-05 ----
1.61 E-08 7.00E-12

- -
9.62 37.8

Tolal Beta_(Ci^_^Sr90).- 8.04E-05 1.20E-05 9.18E_09 1.78 E-15 9.62 37.8
note: total alpha and bet a taken from WHC-SQ

nole: evaporator emissions are the sum of the

WM-EV-099 and a

upoing ventfla9on a

_ _
e from 1 987 evapo rator operations (1 1 MM gal run, Capacily=73.6 MM gaVyr so co ntinuo u s ops=6.7liines peiio(fic)
d the vessel vent systems which each have a stack. The shorter stack was chosen as the release point for all emissions.

i

hSS,

I

ZIa.

9/25/9' Pa 11 Current Emissions/E T.XLS



Ye.n 2 4 of Comlm.tian

Ilanfonl Waste VilrifieMam 1'mjecl- Fnvinnuurn1al lml'u.l Sdo-mrnt

CnnNruetinn tiryipmenl Non•Radintn[iral Finiviiun+ Y.aim.i.a

'fri-I'any A[reement' dtemativc 1{nnrly rCaied .[aiiul •Ne Hetaaunrnf dtemrlive halinc

1•luur Daniel Gvirunment.l Scrvicn

contncl/04d36303-2013-052

Ivmu
'

Hxlutut Fugitive Nitro[enoxides u Aklehydnu Sulfuroxidea 1'.rticulate
( arMm rtuimniJe

i lF
Rxtrd No laru'r hydronrbom hydronrbom N02 11CH0 u SO2} In.tlcr

qu pmen
power AP-42 ceb[ory of 'Ibtd we CO ISxh HC Fu[ HC NOx Aklehyde. SOZ 1lrlicul.te

Jucription
(hp) unid Ilnitx lilirz Lmiu Fmiu I51niu 6niu Finiu linw

14n F.cl P.et P.a fict FM Rct
(kg)

(k[) ^^
(kg)

Od
(kg) (k[)

^
A
J

D8 doxer 335 wheelod dozer I) I 9111 Its

966 PF. 200 wheelcd loader 1) 4 81M) hr
Inndrr

10.ydmnp 250 offhi[hway In I!I10 In

Inrck tm:k I)

('.t 6?11i 1111 "nper I) 4 nlrl he

Scnpcr

Ca114U ?Ix) mulnr [rrler 11 I le') hr

51u1nr

(irWer

lltanpkkup 250 IJXiI1 I e.n m

('1t1)6Joeer 165 wheeleddueerl) 1 Izlll hr

8 iy ranercle 2511 uI6hi[hway 4 169011 hr

mixcrtruckr truck I)

[/hr 816.8 751.463 86.84 79.8928 • 0 1889 1738.03 29.5 27.14 - • 75 69

[/hr 230 6 2118 17 113 2 923.467 • 0 858.2 7002.83 18.8 153.408 • • 77.9 635.66

r/hr XIh It 111198 86.84 I105.47 • 0 1889 24049 51 649.23 • • 116 1476.7

8/hr 568 2 346.596 128.2 78.1715 - 0 I741 1061.85 65 39.65 • • 184 112.24

R/hr 68 46 111 269 18 117 2 7105 • 0 324.4 48.6645 5.54 0.831 • • 27.7 4.155

emi 10 75 10 75 11 81 2.43 0.59 1.77 1.06 3.18 - • - • - -

[/hr 116 X 1478 41 86.84 157.18 - 0 1889 3419.38 29.5 53.395 • • 75 135.75

[/hr 816 8 13722.4 86.84 1458.91 • 0 1889 31737.9 51 856.8 - • 116 1948.8

Talah 26 No I'relrutment Huelinc 28856.1 3808.24 1.77 69060.8 1780.5 1252 4382.3

type ducription: 1J)O - light duty [aunline TI'A Sr.k F.ctor 1.4 1.4 1.4 1.4 1.4 1.4 1.4

HDO • he.vy duty r3ni.uicnx 40398.5
[uolme

5331.53 2.478 96685.2 1492.6 1757 6115.2

IJ)D - light duty diesel

HDD• huvy duty Jieeel

D- dieiel

O - gasoline

fsnueinru are Ulimated unn[ U. S. GPA'AP-42' cln6einn Iu-mle

The equipment list and uea[e ntim.uct wer<obt.inal frmm Itah ('.mpbell. Iluor D.niel Inc.

I SO[ eminiom are eatimakd using a fuel rpeeifie emiaeinn 6amr or 3 23 [rvm(SOX)/[ailnnaf dieael hunted (0.00712Ibr(SOx)/pQ.

This Lnar is bnd upnn the'C Inn Air A1' maeimum ponni.nihtc Jinrl fuel mlfur canmrnt of 0.05E (by wei8ht). Dieuel fuel usage for this equipment is erlimatcd to be 387,633 [.ilnm.

Prepared by: Andy Kimbrou[h. Fluor DanielInc.

fn

r--1

n

^d
CO



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:31:00 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ROSMIEV1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
SR90 1.2E-05
PU239' 2.1E-05

Base Terms------
Surface Buried
Water Source
Ci/yr Ci/m3

------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

2.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index ( Wind Toward ESE)
6.7E+00 Stack height (m)

01
Stack flow (m3/s)

jf.Stack radius (m)
4.6E+01 Effluent temperaure ( degrees C)

Building Wake Model used.
Release from vent or short stack on building roof

O.OE+00 Building cross-sectional ( vertical) area (m2)
O.0E+00 Building height (m)



EXTERNAL EXPOSURE -------- -- ---- --- ------------------------------------ ----------- -
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:31:17 Page B. 1
------------------------------------------------------------------------------
2.3E-06 Individual chi/Q



--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (NO Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:31:32
--------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 2.OE-06 2.5E-01 4.9E-07
Breast 5.5E-11 1.5E-01 8.3E-12
R Marrow 1.OE-05 1.2E-01 1.2E-06
Lung 8.2E-07 1.2E-01 9.8E-08
Thyroid 5.4E-11 3.OE-02 1.6E-12
Bone Sur 1.3E-04 3.OE-02 3.9E-06
Liver 2.OE-05 6.OE-02 1.2E-06
LL Int. 1.4E-09 6.OE-02 8.7E-11
UL Int. 5.OE-10 6.OE-02 3.OE-11
S Int. 1.3E-10 6.OE-02 7.7E-12
Stomach 8.4E-11 6.OE-02 5.OE-12

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
6.9E-06

External Dose 2.1E-12

----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
6.9E-06

Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:

Total Inhalation EDE:
Total Ingestion EDE:
---------------------

Bone Sur
Inh
PU239

6.9E-06
1.5E-10

Page C. 1



--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:31:32
--------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Rem

Page C. 2

Year: 3 O.0E+00 ...
+

2 0.0E+00 O.0E+00 ... Internal
+ + Effective

1 2.4E-07 + 1.7E-07 + 1.6E-07 + ... = 6.9E-06 Dose

II II II

Equivalent

Internal Cumulative
Annual 2.4E-07 + 1.7E-07 + 1.6E-07 +... = 6.9E-06 Internal
Dose Dose

+ + + +
External
Annual 2.1E-12 O.0E+00 O.0E+00 . .. 2.1E-12
Dose

Annual II I I II II Cumulative
Dose 2.4E-07 + 1.7E-07 + 1.6E-07 +... = 6.9E-06 Dose

Maximum
2.4E-07 Annual

Dose Occurred
In Year 1



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:31:32
-------------------------------------------------

Release period:
uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Page C. 3

Committed Dose Equivalent by Radionuclide

Radionuclide
--------------

Lung
- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-------

SR 90 4.2E-11 1.2E-11 1.2E-11 2.8E-11 8.8E-11 1.9E-08 8.2E-09 1.1E-11
Y 90 4.3E-14 7.5E-14 1.8E-13 8.9E-13 2.2E-12 9.8E-17 9.7E-17 3.3E-18
PU 239 8.2E-07 7.2E-11 1.2E-10 4.7E-10 1.4E-09 1.3E-04 1.OE-05 2.OE-06

-----------------
Total

-------
8.2E-07

-------
8.4E-11

-------
1.3E-10

-------
5.0E-10

-------
1.4E-09

-------
1.3E-04

-------
1.OE-05

--- --
2.OE-06

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.1E-11 1.OE-11 1.1E-11 0.0E+00
Y 90 3.4E-18 3.2E-18 3.2E-18 9.6E-17
PU 239 2.OE-06 4.5E-11 4.4E-11 2.OE-05
------------
Total

--- -------
2.0E-06

-------
5.5E-11

-------
5.4E-11

-------
2.OE-05



Case title:

Executed on:
------------

Radio-
nuclide

SR 90
Y 90
PU 239

------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Chronic (No Action) onsite MI - Elevated Release

10/12/95 at 10:31:32
------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Inhalation
Effective

Dose
Equivalent

1.6E-09
1.0E-14
6.9E-06

Ingestion
Effective

Dose
Equivalent

2.3E-12
1.9E-13
1.4E-10

1.0
1.0

70.0
Rem

Page C. 4
------------

Internal Annual
Effective Effective

External Dose Dose
Dose Equivalent Equivalent

----------
3.7E-14

----------
1.6E-09

----------
1.6E-09

2.OE-12 2.1E-13 2.2E-12
3.1E-14

----------
6.9E-06

----------
6.9E-06

----------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:05:14 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

i__Put file name: \GENII\ ROSPOEV1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
PU239 2.1E-06
SR90 1.2E-06

ease Terms------
Surface Buried
water Source
Ci/yr Ci/m3
------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

6.7E+00 Stack height (m)
1.OE+01 Stack flow (m3/s)

Stack radius (m)
4.6E+01 Effluent temperaure (degrees C)

Building Wake Model used.
Release from vent or short stack on building roof

O.0E+00 Building cross-sectional (vertical) area (m2)
O.OE+00 Building height (m)



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

== ====== INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:05:33 Page B. 1
------------------------------------------------------------------------------
4.0E-04 Population-weighted chi/Q



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:05:51 Page C. 1
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 3.5E-05 2.5E-01 8.7E-06
Breast 9.7E-10 1.5E-01 1.5E-10
R Marrow 1.8E-04 1.2E-01 2.1E-05
Lung 1.4E-05 1.2E-01 1.7E-06
Thyroid 9.6E-10 3.OE-02 2.9E-11
Bone Sur 2.3E-03 3.OE-02 6.9E-05
Liver 3.6E-04 6.OE-02 2.1E-05
LL Int. 2.6E-08 6.OE-02 1.5E-09
UL Int. 8.8E-09 6.OE-02 5.3E-10
S Int. 2.3E-09 6.OE-02 1.4E-10
Stomach 1.5E-09 6.OE-02 8.9E-11

---------------------------
Internal Effective Dose Equ

-----------
ivalent

-----------
1.2E-04

External Dose 2.4E-11

Annual Effective Dose Equivalent 1.2E-04

--------------------------------
Controlling Organ:

----------------
Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: PU239
--------------------------------
Total Inhalation EDE:

----------------
1.2E-04

Total Ingestion EDE:
--------------------------------

2.5E-09
----------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:05:51 Page C. 2

------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O.0E+00 ... internal
+ + Effective

1 4.3E-06 + 3.OE-06 + 2.8E-06 + ... = 1.2E-04 Dose

II II

Equivalent

' ernal I I Cumulative
A1a,iual 4.3E-06 + 3.OE-06 + 2.8E-06 +... = 1.2E-04 Internal
Dose Dose

+ + + +
External
Annual 2.4E-11 O.0E+00 O.0E+00 ... 2.4E-11
Dose

Annual II I) II I I Cumulative
Dose 4.3E-06 + 3.OE-06 + 2.8E-06 + ... = 1.2E-04 Dose

Maximum
4.3E-06 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:05:51 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
1.4E-05

-------
1.5E-09

-------
2.3E-09

-------
8.8E-09

-------
2.5E-08

-------
2.3E-03

-------
1.8E-04

-------
3.5E-05

Soil Ing 2.6E-13 4.3E-12 1.OE-11 5.5E-11 1.7E-10 4.7E-08 3.8E-09 7.0E-10
-------------
Total

-- -------
1.4E-05

-------
1.5E-09

-------
2.3E-09

-------
8.8E-09

-------
2.6E-08

-------
2.3E-03

-------
1.8E-04

-------
3.5E-05

Pathway

Inhale
Soil Ing
- ------------
Tvcal

Ovaries Muscle Thyroid Liver

3.5E-05 9.7E-10 9.6E-10 3.6E-04
7.OE-10 2.6E-13 2.6E-13 7.2E-09

3.5E-05 9.7E-10 9.6E-10 3.6E-04

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

7.7E-14
2.4E-11

2.4E-11



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
---

11:05:51
----------------------------

Page C. 4
-------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

------------
Inhale

--- -------
1.4E-05

-------
1.5E-09

-------
2.3E-09

-------
8.8E-09

-------
2.5E-08

-------
2.3E-03

-------
1.8E-04

-------
3.5E-05

Soil Ing
-- ----- ----

2.6E-13
-- -------

4.3E-12
-------

1.OE-11
-------

5.5E-11
-------

1.7E-10
-------

4.7E-08
-------

3.8E-09
-------

7.0E-10
-------- -

Total 1.4E-05 1.5E-09 2.3E-09 8.8E-09 2.6E-08 2.3E-03 1.8E-04 3.5E-05

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
3.5E-05

-------
9.7E-10

-------
9.6E-10

-------
3.6E-04

Soil Ing
• ---- ----

7.OE-10
-- ----

2.6E-13
-------

2.6E-13
-------

7.2E-09
---------

Z..cal
-- -

3.5E-05 9.7E-10 9.6E-10 3.6E-04

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.7E-14
Sur Soil 2.4E-11
--------------- -------
Total 2.4E-11



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic ( No Action) onsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

11:05:51
---------------------------

Page C. 5
-------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide
---------------

Lung
-------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-------

SR 90 7.2E-10 2.OE-10 2.1E-10 4.9E-10 1.5E-09 3.2E-07 1.4E-07 1.8E-10
Y 90 4.3E-11 3.2E-12 7.9E-12 3.8E-11 9.4E-11 7.1E-14 7.1E-14 2.4E-15
PU 239 1.4E-05 1.3E-09 2.OE-09 8.3E-09 2.4E-08 2.3E-03 1.8E-04 3.5E-05
---------------
Total

-------
1.4E-05

-------
1.5E-09

-------
2.3E-09

-------
8.8E-09

-------
2.6E-08

-------
2.3E-03

-------
1.8E-04

-------
3.5E-05

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.8E-10 1.8E-10 1.8E-10 0.0E+00
Y 90 2.4E-15 2.3E-15 2.4E-15 7.1E-14
F 239 3.5E-05 7.9E-10 7.7E-10 3.6E-04
------------
Total

--- -------
3.5E-05

-------
9.7E-10

-------
9.6E-10

-------
3.6E-04

External Dose by Radionuclide

Radionuclide

SR 90 4.2E-13
Y 90 2.3E-11
PU 239 3.6E-13
------------
Total

--- -------
2.4E-11



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

G a title: Chronic (No Action) onsite

Executed on: 10/12/95 at 11:05:51

----------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Cumulative internal Dose to

Radionuclide Lung Stomach S Int.

--------------- ------- ------- -------
SR 90 7.2E-10 2.OE-10 2.1E-10

Y 90 4.3E-11 3.2E-12 7.9E-12

PU 239 1.4E-05 1.3E-09 2.OE-09

--------------- ------- ------- -------
Total 1.4E-05 1.5E-09 2.3E-09

Population - Elevated Release

Page C. 6
-------------------------------------

1.0
1.0

70.0
Person rem

Organs by Radionuclide

UL Int. LL Int. Bone Su R Marro Testes

------- ------- ------- ------- -------
4.9E-10 1.5E-09 3.2E-07 1.4E-07 1.8E-10

3.8E-11 9.4E-11 7.1E-14 7.1E-14 2.4E-15
8.3E-09 2.4E-08 2.3E-03 1.8E-04 3.5E-05

------- ------- ------- ------- -------
8.8E-09 2.6E-08 2.3E-03 1.8E-04 3.5E-05

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.8E-10 1.8E-10 1.8E-10 0.0E+00

Y 90 2.4E-15 2.3E-15 2.4E-15 7.1E-14

F 239 3.5E-05 7.9E-10 7.7E-10
------

3.6E-04
-------------------

Total
--- -------

3.5E-05
-------
9.7E-10

-
9.6E-10 3.6E-04

External Dose by Radionuclide

Radionuclide

SR 90 4.2E-13
Y 90 2.3E-11
PU 239 3.6E-13

- -------------------
Total

--
2.4E-11



-------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:10 Page A.

---------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED

Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:

Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0

Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

input file name: \GENII\RFSMIEV1.IN

GENII Default Parameter Values (28-Mar-90 RAP)

Radionuclide Library - Times<100 years (23-July-93 PDR)

PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)

External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R

Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)

EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)

200 AREA (HMS) - 10 M - Pasquill A - G(1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
SR90 1.2E-05
PU239 2.1E-05

aase Terms------
Surface Buried
Water Source
Ci/yr Ci/m3
------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

1

AIR TRANSPORT

Joint frequency data input.
2.2E+04 Maximum individual distance from release point (m)

1.4E+01 Maximum individual sector index (Wind Toward ESE)

6.7E+00 Stack height (m)
1.OE+01 Stack flow (m3/s)

3 Stack radius (m)
4.6E+ 1 Effluent temperaure (degrees C)

Building Wake Model used.



Release from vent or short stack on building roof
O.0E+00 Building cross-sectional (vertical) area (m2)
O.0E+00 Building height (m)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW
FOOD TIME
TYPE d
-------- -----

Leaf Veg 90.0
Oth. Veg 90.0
Fruit 90.0
Cereals 90.0

--IRRIGATION--
S RATE TIME
* in/yr mo/yr

0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

PROD-
YIELD UCTION
kg/m2 kg/yr
----- -------

1.5
4.0
2.0
0.8

--CONSUMPTION--
HOLDUP RATE
d kg/yr

ANIMAL FOOD INGESTION

1.0 3.OE+01
5.0 2.2E+02
5.0 3.3E+02

180.0 8.OE+01

---HUMAN---- TOTAL DRINK -------------STORED FEED--------------

CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE
--------

kg/yr d
------ -----

kg/yr
------

FRACT.
-------

TION
----

d
----

*
-

in/yr
-----

mo/yr
-----

kg/m3
-----

d
-----

Meat 8.OE+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0

Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0

Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----- ------ --FRESH FORAGE- ------------

Meat 0.75 45.0 0 0.0 0.0 2.00 100.0

Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

input prepared by: Date:

Input checked by: Date:



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:28 Page B. 1

------------------------------------------------------------------------------
3.9E-08 Individual chi/Q



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55
---------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
----------

Equivalent
----------

Factors
---------

Equivalent
--------------

Gonads 3.5E-08 2.5E-01 8.7E-09
Breast 2.1E-12 1.5E-01 3.1E-13
R Marrow 1.8E-07 1.2E-01 2.2E-08
Lung 1.4E-08 1.2E-01 1.7E-09
Thyroid 2.OE-12 3.OE-02 6.1E-14
Bone Sur 2.3E-06 3.OE-02 6.9E-08
Liver 3.6E-07 6.OE-02 2.1E-08
LL Int. 5.OE-10 6.OE-02 3.OE-11
UL Int. 1.7E-10 6.OE-02 1.OE-11
S Int. 3.1E-11 6.OE-02 1.9E-12
Stomach 1.4E-11 6.OE-02 8.4E-13

---------------------------
internal Effective Dose Equ

-----------
ivalent

-----------
1.2E-07

External Dose 3.5E-14

---------------------------------
Annual Effective Dose Equiv

-----------
alent

-----
1.2E-07

--------------------------------
Controlling Organ:

-----------------
Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: PU239
---------------------------------
Total inhalation EDE:

----------------
1.2E-07

Total Ingestion EDE:
---------------------------------

5.9E-09
----------------

Page C. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55 Page C. 2

------------------------------------------------------------------------------

Release period: 1.0
uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 0.0E+00 O.0E+00 . .. internal

+ + Effective
1 4.3E-09 + 3.OE-09 + 2.9E-09 +... = 1.2E-07 Dose

I

Equivalent

Internal I I II I Cumulative
Annual 4.3E-09 + 3.OE-09 + 2.9E-09 +... = 1.2E-07 internal
Dose Dose

+ + + +
External
Annual 3.5E-14 O.0E+00 O.0E+00 ... 3.5E-14
Dose

Annual II II II II Cumulative
Dose 4.3E-09 + 3.OE-09 + 2.9E-09 +... = 1.2E-07 Dose

Maximum
4.3E-09 Annual

Dose Occurred
In Year 1



-----------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Page C. 3

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

1.4E-08
1.5E-13
3. 8E-13
3.9E-13
7.7E-14
2.9E-14
6.8E-17
1.0E-13
1.0E-15
2.6E-16

1.4E-12
2.2E-12
4.2E-12
4.4E-12
1.2E-12
2.1E-13
3.0E-16
3. 3E-13
3.5E-15
4.2E-15

2.2E-12
5.2E-12
9.6E-12
1.0E-11
2.8E-12
4.5E-13
6. 1E-16
6.2E-13
6.7E-15
9. 9E-15

8.4E-12
2.9E-11
5.3E-11
5.5E-11
1.5E-11
2.4E-12
3. 3E-15
3. SE-12
3.8E-14
5.4E-14

2.4E-11
8.9E-11
1.6E-10
1.7E-10
4.7E-11
6.9E-12
1. 1E-14
1.2E-11
1.3E-13
1. 7E-13

2.2E-06
2.5E-08
3.5E-08
3.6E-08
1. 3E-08
6.5E-11
1. 8E-13
1.9E-10
6.5E-12
4.6E-11

1.7E-07
2.0E-09
3.0E-09
3.1E-09
1.0E-09
2.4E-11
5. 8E-14
8.0E-11
1.2E-12
3.7E-12

3.3E-06
3.8E-1C
5.3E-1C
5.4E-1C
1.9E-10
2.2E-13
8.6E-16
1.2E-13
7.1E-14
6.9E-13

1.4E-08 1.4E-11 3.1E-11 1.7E-10 5.OE-10 2.3E-06 1.8E-07 3.5E-08

Ovaries Muscle Thyroid Liver

3.3E-08 9.3E-13 9.2E-13 3.4E-07
3.8E-10 1.5E-13 1.5E-13 3.9E-09
5.3E-10 3.8E-13 3.8E-13 5.4E-09
5.4E-10 3.9E-13 3.9E-13 5.5E-09
1.9E-10 7.7E-14 7.6E-14 1.9E-09
2.2E-13 2.9E-14 2.9E-14 1.9E-12
8.6E-16 6.8E-17 6.8E-17 8.1E-15
1.2E-13 1.OE-13 1.OE-13 2.1E-13
7.1E-14 1.OE-15 1.0E-15 7.2E-13
6.9E-13 2.6E-16 2.6E-16 7.1E-12

Total 3.5E-08 2.1E-12 2.OE-12 3.6E-07



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.2E-17
Sur Soil 3.5E-14
--------------- -------
Total 3.5E-14

1.0
1.0

70.0
Rem

Page C. 4



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55
----------------------------------

Page C. 5
--------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

------------
Inhale

--- -------
1.4E-08

-------
1.4E-12

-------
2.2E-12

-------
8.4E-12

-------
2.4E-11

-------
2.2E-06

-------
1.7E-07

-------
3.3E-08

Leaf Veg 1.5E-13 2.2E-12 5.2E-12 2.9E-11 8.9E-11 2.5E-08 2.OE-09 3.8E-10
Oth. Veg 3.BE-13 4.2E-12 9.6E-12 5.3E-11 1.6E-10 3.5E-08 3.OE-09 5.3E-10
Fruit 3.9E-13 4.4E-12 1.OE-11 5.5E-11 1.7E-10 3.6E-08 3.1E-09 5.4E-10
Cereals 7.7E-14 1.2E-12 2.8E-12 1.5E-11 4.7E-11 1.3E-08 1.OE-09 1.9E-10
Meat 2.9E-14 2.1E-13 4.5E-13 2.4E-12 6.9E-12 6.5E-11 2.4E-11 2.2E-13
Poultry 6.8E-17 3.OE-16 6.1E-16 3.3E-15 1.1E-14 1.8E-13 5.8E-14 8.6E-16
Cow Milk 1.OE-13 3.3E-13 6.2E-13 3.5E-12 1.2E-11 1.9E-10 8.OE-11 1.2E-13
Eggs 1.OE-15 3.5E-15 6.7E-15 3.8E-14 1.3E-13 6.5E-12 1.2E-12 7.1E-14
Soil Ing 2.6E-16 4.2E-15 9.9E-15 5.4E-14 1.7E-13 4.6E-11 3.7E-12 6.9E-13

Total 1.4E-08 1.4E-11 3.1E-11 1.7E-10 5.OE-10 2.3E-06 1.8E-07 3.5E-08

Pathway Ovaries Muscle Thyroid Liver

Inhale 3.3E-08 9.3E-13 9.2E-13 3.4E-07
Leaf Veg 3.8E-10 1.5E-13 1.5E-13 3.9E-09
Oth. Veg 5.3E-10 3.8E-13 3.8E-13 5.4E-09
Fruit 5.4E-10 3.9E-13 3.9E-13 5.5E-09
Cereals 1.9E-10 7.7E-14 7.6E-14 1.9E-09
Meat 2.2E-13 2.9E-14 2.9E-14 1.9E-12
Poultry 8.6E-16 6.8E-17 6.BE-17 8.1E-15
Cow Milk 1.2E-13 1.0E-13 1.OE-13 2.1E-13
Eggs 7.1E-14 1.OE-15 1.OE-15 7.2E-13
Soil Ing 6.9E-13 2.6E-16 2.6E-16 7.1E-12

Total 3.5E-08 2.1E-12 2.OE-12 3.6E-07



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55
---------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.2E-17
Sur Soil 3.5E-14
--------------- -------
Total 3.5E-14

1.0
1.0

70.0
Rem

Page C. 6



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55
---------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Page C. 7

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
---------------
SR 90

-------
1.8E-12

-------
2.5E-12

-------
3.8E-12

-------
2.3E-11

-------
9.5E-11

-------
2.3E-09

------- -------
1.OE-09 1.3E-12

Y 90 7.2E-14 4.5E-12 1.1E-11 5.3E-11 1.3E-10 1.8E-15 1.7E-15 5.7E-17
PU 239 1.4E-08 7.OE-12 1.6E-11 9.OE-11 2.8E-10 2.3E-06 1.8E-07 3.5E-08
---------------
Total

-------
1.4E-08

-------
1.4E-11

-------
3.1E-11

-------
1.7E-10

-------
5.OE-10

-------
2.3E-06

------- -------
1.8E-07 3.5E-08

Radionuclide Ovaries Muscle Thyroid Liver
---------------
SR 90

-------
1.3E-12

-------
1.3E-12

-------
1.3E-12

-------
O.OEt00

Y 90 6.6E-17 5.7E-17 5.7E-17 1.7E-15
PU 239 3.5E-08 7.9E-13 7.8E-13 3.6E-07
---------------
Total

-------
3.5E-08

-------
2.1E-12

-------
2.OE-12

-------
3.6E-07

External Dose by Radionuclide

Radionuclide

SR 90 6.0E-16
Y 90 3.4E-14
PU 239 4.9E-16
------------
Total

--- -------
3.5E-14



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/23/95 at 11:02:55 Page C. 8
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- -------

SR 90 1.8E-12 2.5E-12 3.8E-12 2.3E-11 9.5E-11 2.3E-09 1.OE-09 1.3E-12
Y 90 7.2E-14 4.5E-12 1.1E-11 5.3E-11 1.3E-10 1.8E-15 1.7E-15 5.7E-17
PU 239 1.4E-08 7.OE-12 1.6E-11 9.OE-11 2.8E-10 2.3E-06 1.8E-07 3.5E-08
-------------
Total

-- -------
1.4E-08

-------
1.4E-11

-------
3.1E-11

-------
1.7E-10

-------
5.OE-10

-------
2.3E-06

------- -------
1.8E-07 3.5E-08

Radionuclide Ovaries Muscle Thyroid Liver
-------------
SR 90

-- -------
1.3E-12

-------
1.3E-12

-------
1.3E-12

-------
O.0E+00

Y 90 6.6E-17 5.7E-17 5.7E-17 1.7E-15
PU 239 3.5E-08 7.9E-13 7.8E-13 3.6E-07
-------------
Total

-- -------
3.5E-08

-------
2.1E-12

-------
2.OE-12

-------
3.6E-07

External Dose by Radionuclide

Radionuclide

SR 90 6.OE-16
Y 90 3.4E-14
PU 239 4.9E-16
-----------
Total

---- -------
3.5E-14



---------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:00:25 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

input file name: \GENII\RFSPOEV1.IN
GENII Default Parameter Values (28-Mar-90 RAP)

Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 10 M- Pasquill A - G (1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
SR90 1.2E-05
PU239 2.1E-05

°ase Terms------
Surface Buried
Water Source
Ci/yr Ci/m3
------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

6.7E+00 Stack height (m)
1 1+01 Stack flow (m3/s)
.3E-0 Stack radius (m)

4.6E+01 Effluent temperaure (degrees C)
Building Wake Model used.
Release from vent or short stack on building roof



O.0E+00 Building cross-sectional (vertical) area (m2)
O.OE+00 Building height (m)

EXTERNAL EXPOSURE
8 E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-we ighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
-------- ----- - ----- ----- -
Leaf Veg 90.0 0 0.0 0.0

----
1.5

------- ------
14.0

------
1.5E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02
Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01
Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----- ----- ---STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT. TION
------ ----- ------ ------- ----

d
----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----- ----- ---FRESH FORAGE-- -----------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



----------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:00:45 Page B. 1
------------------------------------------------------------------------------
1.6E-03 Population-weighted chi/Q



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:01:13 Page C. 1
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 1.4E-03 2.5E-01 3.5E-04
Breast 6.1E-08 1.5E-01 9.1E-09
R Marrow 7.1E-03 1.2E-01 8.5E-04
Lung 5.6E-04 1.2E-01 6.7E-05
Thyroid 6.OE-08 3.OE-02 1.8E-09
Bone Sur 9.1E-02 3.OE-02 2.7E-03
Liver 1.4E-02 6.OE-02 8.5E-04
LL Int. 1.1E-05 6.0E-02 6.7E-07
UL Int. 3.7E-06 6.OE-02 2.2E-07
S Int. 7.1E-07 6.OE-02 4.3E-08
Stomach 3.3E-07 6.OE-02 2.OE-08

---------------------------
Internal Effective Dose Equ

-----------
ivalent

-----------
4.8E-03

External Dose 9.4E-10

Annual Effective Dose Equivalent 4.8E-03

Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:

Total Inhalation EDE:
Total Ingestion EDE:

Bone Sur
Inh
PU239

4.7E-03
1.2E-04



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C. a title: Chronic ( No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:01:13 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

internal
Intake
Year: 3 O.0E+00 ...

+
2 0.0E+00 O.0E+00 ...

+ +
1 1.7E-04 + 1.2E-04 + 1.1E-04 +

T'-.ernal I I I I
11

A...iual 1.7E-04 + 1.2E-04 + 1.1E-04 + ...
Dose

+ + +
External
Annual 9.4E-10 O.0E+00 O.0E+00 ...
Dose

Annual
Dose 1.7E-04 + 1.2E-04 + 1.1E-04 + ...

1.0
1.0

70.0
Person rem

Internal
Effective

= 4.8E-03 Dose
Equivalent

Cumulative
= 4.8E-03 internal

Dose
+

9. 4E-10

II Cumulative
= 4.8E-03 Dose

Maximum
1.7E-04 Annual

Dose Occurred
In Year 1



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) Offsite Population - Elevated Stack

Executed on:
-------------

10/12/95
---------

at
---

14:01:13
----------------- ------------

Page C. 3
------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
5.6E-04

-------
5.8E-08

-------
8.8E-08

-------
3.4E-07

-------
9.9E-07

-------
8.9E-02

-------
6.9E-03

-------
1.3E-03

Leaf Veg 3.OE-09 4.7E-08 1.1E-07 6.1E-07 1.8E-06 5.OE-04 4.1E-05 7.6E-06
Oth. Veg 9.6E-09 1.2E-07 2.7E-07 1.5E-06 4.4E-06 9.3E-04 7.8E-05 1.4E-05
Fruit 3.OE-09 3.6E-08 8.2E-08 4.5E-07 1.3E-06 2.8E-04 2.3E-05 4.2E-06
Cereals 2.8E-09 4.4E-08 1.OE-07 5.7E-07 1.7E-06 4.7E-04 3.8E-05 7.OE-06
Meat 1.OE-09 7.4E-09 1.6E-08 8.4E-08 2.4E-07 2.3E-06 8.3E-07 7.7E-09
Poultry 1.3E-12 9.7E-12 2.1E-11 1.1E-10 3.2E-10 3.4E-09 1.1E-09 1.6E-11
Cow Milk 3.4E-09 1.9E-08 3.9E-08 2.1E-07 6.4E-07 6.4E-06 2.7E-06 4.1E-09
Eggs 2.6E-11 1.9E-10 4.2E-10 2.2E-09 6.4E-09 1.7E-07 3.OE-08 1.9E-09
Soil Ing 1.OE-11 1.7E-10 3.9E-10 2.2E-09 6.5E-09 1.8E-06 1.5E-07 2.8E-08

1^cal 5.6E-04 3.3E-07 7.1E-07 3.7E-06 1.1E-05 9.1E-02 7.1E-03 1.4E-03

Pathway Ovaries Muscle Thyroid Liver

Inhale 1.3E-03 3.8E-08 3.7E-08 1.4E-02
Leaf Veg 7.5E-06 3.OE-09 3.OE-09 7.7E-05
Oth. Veg 1.4E-05 9.6E-09 9.6E-09 1.4E-04
Fruit 4.1E-06 3.OE-09 3.OE-09 4.2E-05
Cereals 7.OE-06 2.8E-09 2.8E-09 7.2E-05
Meat 7.6E-09 1.OE-09 1.OE-09 6.8E-08
Poultry 1.6E-11 1.3E-12 1.3E-12 1.5E-10
Cow Milk 4.1E-09 3.4E-09 3.4E-09 7.OE-09
Eggs 1.9E-09 2.6E-11 2.6E-11 1.9E-08
Soil Ing 2.8E-08 1.OE-11 9.9E-12 2.8E-07

Total 1.4E-03 6.1E-08 6.OE-08 1.4E-02



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic ( No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:01:13 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.3E-12
Sur Soil 9.3E-10
--------------- -------
Total 9.4E-10



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:01:13 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway

Inhale
Leaf Veg
0th. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

T.cal

Pathway

Inhale
Leaf Veg
0th. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Lung Stomach S Int. UL Int. LL int. Bone Su R Marro Testes

5.6E-04
3.0E-09
9. 6E-09
3.0E-09
2.8E-09
1.0E-09
1.3E-12
3.4E-09
2.6E-11
1.0E-11

5.8E-08
4.7E-08
1. 2E-07
3.6E-08
4.4E-08
7.4E-09
9.7E-12
1.9E-08
1.9E-10
1.7E-10

8.8E-08
1. 1E-07
2.7E-07
8.2E-08
1.0E-07
1. 6E-08
2.1E-11
3.9E-08
4.2E-10
3.9E-10

3.4E-07
6. 1E-07
1. SE-06
4. SE-07
5.7E-07
8. 4E-08
1.1E-10
2.1E-07
2.2E-09
2.2E-09

9.9E-07
1.8E-06
4.4E-06
1. 3E-06
1.7E-06
2.4E-07
3.2E-10
6.4E-07
6.4E-09
6.5E-09

8. 9E-02
5.0E-04
9. 3E-04
2.8E-04
4.7E-04
2. 3E-06
3.4E-09
6.4E-06
1. 7E-07
1.8E-06

6.9E-03
4. 1E-05
7.8E-05
2.3E-05
3.SE-05
8.3E-07
1. 1E-09
2.7E-06
3.0E-08
1.5E-07

1.3E-03
7.6E-06
1.4E-05
4.2E-06
7.0E-06
7.7E-09
1.6E-11
4.1E-09
1.9E-09
2.8E-08

5.6E-04 3.3E-07 7.1E-07 3.7E-06 1.1E-05 9.1E-02 7.1E-03 1.4E-03

Ovaries Muscle Thyroid Liver

1.3E-03 3.8E-08
7.5E-06 3.OE-09
1.4E-05 9.6E-09
4.1E-06 3.0E-09
7.0E-06 2.8E-09
7.6E-09 1.OE-09
1.6E-11 1.3E-12
4.1E-09 3.4E-09
1.9E-09 2.6E-11
2.5E-08 1.OE-11

3.7E-08
3.0E-09
9.6E-09
3.0E-09
2. 8E-09
1.0E-09
1.3E-12
3.4E-09
2.6E-11
9.9E-12

1.4E-02
7.7E-05
1. 4E-04
4.2E-05
7.2E-05
6.8E-08
1.5E-10
7.0E-09
1. 9E-08
2.8E-07

Total 1.4E-03 6.1E-08 6.OE-08 1.4E-02



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:01:13 Page C.
---------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.3E-12
Sur Soil 9.3E-10

--------------- -------
Total 9.4E-10

6



----------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title:

Executed on

Chronic (No Action) Offsite Population - Elevated Stack

10/12/95 at 14:01:13
--------------------

Page C. 7
--------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro
------- -------

Testes
----------------------

SR 90
-------
5.1E-08

-------
5.4E-08

-------
8.1E-08

-------
4.7E-07

-------
2.OE-06 5.4E-05 2.3E-05 2.9E-08

Y 90 9.7E-09 1.1E-07 2.6E-07 1.3E-06 3.2E-06 5.6E-11 5.5E-11 1.8E-12

PU 239 5.6E-04 1.6E-07 3.7E-07 2.OE-06 6.OE-06
---

9.1E-02 7.OE-03
------- -------

1.4E-03
----------------------

Total
-------
5.6E-04

-------
3.3E-07

-------
7.1E-07

-------
3.7E-06

----
1.1E-05 9.1E-02 7.1E-03 1.4E-03

Radionuclide Ovaries Muscle Thyroid
---

Liver
----------------------

SR 90
-------
2.9E-08

-------
2.9E-08

----
2.9E-08 O.0E+00

Y 90 2.OE-12 1.8E-12 1.8E-12 5.4E-11

F 239 1.4E-03 3.1E-08 3.1E-08
-

1.4E-02
-------- -------------

Total
-------
1.4E-03

-------
6.1E-08

------
6.OE-08 1.4E-02

External Dose by Radionuclide

Radionuclide

SR 90 1.6E-11
Y 90 9.1E-10
PU 239 1.5E-11

-------------
Total

---- -----
9.4E-10



GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) Offsite Population - Elevated Stack

Executed on: 10/12/95 at 14:01:13 Page C. 8

------------------------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

--------------- ------- ------- ------- ------- ------- ------- ------- -------

SR 90 5.1E-08 5.4E-08 8.1E-08 4.7E-07 2.OE-06 5.4E-05 2.3E-05 2.9E-08

Y 90 9.7E-09 1.1E-07 2.6E-07 1.3E-06 3.2E-06 5.6E-11 5.5E-11 1.5E-12

PU 239 5.6E-04 1.6E-07 3.7E-07 2.OE-06 6.OE-06 9.1E-02 7.OE-03 1.4E-03

Total 5.6E-04 3.3E-07 7.1E-07 3.7E-06 1.1E-05 9.1E-02 7.1E-03 1.4E-03

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 2.9E-08 2.9E-08 2.9E-08 0.0E+00

Y 90 2.OE-12 1.8E-12 1.8E-12 5.4E-11

f 239 1.4E-03 3.1E-08
---

3.1E-08
-------

1.4E-02
-------- ----------

Total
--- -------

1.4E-03
----
6.1E-08 6.OE-08 1.4E-02

External Dose by Radionuclide

Radionuclide

SR 90 1.6E-11
Y 90 9.1E-10
PU 239 1.5E-11

---------------
Total

---- ---
9.4E-10
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-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:19 Page A. 1

------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED =====

Input file name: \GENII\ROSMITF2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)

External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R

Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)

EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)

200 AREA (HMS) - 10 M- Pasquill A - G (1983 - 1991 Average)

Release
Radio-
nuclide

CS137
I 129
SR90

----Release Terms------
Surface Buried

Air Water Source
Ci/yr Ci/yr Ci/m3

7.OE-05 O.0E+00 O.0E+00
1.OE-04 O.0E+00 O.0E+00
1.OE-05 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

1.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)

Ground level release.

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION



8.8E+03 Hours of inhalation exposure per year
1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

input prepared by: Date:

input checked by: Date:



----------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:35 Page B. 1

------------------------------------------------------------------------------
4.0E-04 Individual chi/Q



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:52
--------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 2.5E-07 2.5E-01 6.4E-08
Breast 2.3E-07 1.5E-01 3.5E-08
R Marrow 1.4E-06 1.2E-01 1.7E-07
Lung 2.7E-07 1.2E-01 3.2E-08
Thyroid 5.7E-05 3.OE-02 1.7E-06
Bone Sur 3.OE-06 3.OE-02 8.9E-08
LL Int. 2.7E-07 6.OE-02 1.6E-08
S Int. 2.6E-07 6.OE-02 1.6E-08
UL Int. 2.6E-07 6.OE-02 1.6E-08
Stomach 2.5E-07 6.OE-02 1.5E-08
Liver 8.8E-15 6.OE-02 5.3E-16

----------------
internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
2.2E-06

External Dose 2.OE-07
-----------------

Annual Effective
-----------
Dose Equiv

-----------
alent

----------
2.4E-06

-------------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Inh
Controlling Radionuclide: I 129
-------------------------------------------------
Total Inhalation EDE: 2.1E-06
Total ingestion EDE: 4.9E-08
-------------------------------------------------

Page C. 1



--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:52
--------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3

Internal
Intake

Page C. 2

Year: 3 O.0E+00 ...
+

2 0.0E+00 O.OE+00 ... Internal
+ + Effective

1 1.8E-06 + 2.2E-07 + 4.1E-08 +... = 2.2E-06 Dose

I

Equivalent

Internal II II I Cumulative
Annual 1.8E-06 + 2.2E-07 + 4.1E-08 + ... = 2.2E-06 Internal
Dose Dose

+ + + +
External
Annual 2.OE-07 O.0E+00 O.0E+00 ... 2.OE-07
Dose

Annual II II II II Cumulative
Dose 2.OE-06 + 2.2E-07 + 4.1E-08 +... = 2.4E-06 Dose

Maximum
2.OE-06 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:52 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway
-------------

Lung

-- -------
Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes

------- -------
Inhale 2.7E-07 2.5E-07 2.6E-07 2.6E-07 2.7E-07 3.OE-06 1.4E-06 2.5E-07
Soil Ing
-------------

1.OE-09
-- -------

1.2E-09
-------

1.1E-09
-------

1.3E-09
-------

1.6E-09
-------

4.9E-09
-------

2.7E-09 1.1E-09
------- -------

Total 2.7E-07 2.5E-07 2.6E-07 2.6E-07 2.7E-07 3.0E-06 1.4E-06 2.5E-07

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
2.4E-07

-------
2.3E-07

-------
5.5E-05

-------
5.2E-15

Soil Ing 1.0E-09 1.1E-09 1.6E-06 3.7E-15
-------------
Total

-- -------
2.4E-07

-------
2.3E-07

-------
5.7E-05

-------
8.8E-15

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

1.1E-10
2.0E-07

Total 2.OE-07



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:52

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Page C. 4

Pathway Lung
-------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
--------------------

Inhale
--

2.7E-07 2.5E-07 2.6E-07 2.6E-07 2.7E-07 3.OE-06 1.4E-06 2.5E-07

Soil Ing
---

1.OE-09
-- -------

1.2E-09
-------

1.1E-09
-------

1.3E-09
-------

1.6E-09
-------

4.9E-09
-------

2.7E-09
-------

1.1E-09
-----------------

Total 2.7E-07 2.5E-07 2.6E-07 2.6E-07 2.7E-07 3.OE-06 1.4E-06 2.5E-07

Pathway
---------------
Inhale
Soil Ing
---------------
Total

Ovaries Muscle Thyroid Liver

2.4E-07 2.3E-07 5.5E-05 5.2E-15
1.OE-09 1.1E-09 1.6E-06 3.7E-15

2.4E-07 2.3E-07 5.7E-05 8.8E-15

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

1.1E-10
2.0E-07

2.0E-07



-----------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:52
----------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

Page C. 5
-----------------

1.0
1.0

70.0

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 6.1E-09 1.7E-09 1.8E-09 4.1E-09 1.3E-08 2.7E-06 1.2E-06 1.5E-09
Y 90 3.1E-12 1.1E-11 2.5E-11 1.3E-10 3.1E-10 9.OE-15 8.9E-15 3.OE-16
I 129 1.2E-08 3.9E-09 3.3E-09 3.3E-09 3.3E-09 4.6E-09 5.OE-09 3.1E-09
CS 137 2.5E-07 2.5E-07 2.6E-07 2.5E-07 2.6E-07 2.3E-07 2.4E-07 2.5E-07

Total 2.7E-07 2.5E-07 2.6E-07 2.6E-07 2.7E-07 3.OE-06 1.4E-06 2.5E-07

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.5E-09 1.5E-09 1.5E-09 0.0E+00
Y 90 3.1E-16 2.9E-16 3.OE-16 8.8E-15
I 129 3.3E-09 7.9E-09 5.7E-05 0.0E+00
CS 137 2.3E-07 2.3E-07 2.3E-07 0.0E+00

Total 2.4E-07 2.3E-07 5.7E-05 8.8E-15

External Dose by Radionuclide

Radionuclide

SR 90 5.2E-12
Y 90 2.9E-10
I 129 5.7E-09
CS 137 1.9E-07

Total 2.OE-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite MI - Ground Release

Executed on: 10/14/95 at 13:22:52 Page C. 6

-----------------------------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Rem

Cumulative internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 6.1E-09 1.7E-09 1.8E-09 4.1E-09 1.3E-08 2.7E-06 1.2E-06 1.5E-09

Y 90 3.1E-12 1.1E-11 2.5E-11 1.3E-10 3.1E-10 9.OE-15 8.9E-15 3.OE-16

I 129 1.2E-08 3.9E-09 3.3E-09 3.3E-09 3.3E-09 4.6E-09 5.OE-09 3.1E-09

CS 137 2.5E-07 2.5E-07 2.6E-07 2.5E-07 2.6E-07 2.3E-07 2.4E-07 2.5E-07

Total 2.7E-07 2.5E-07 2.6E-07 2.6E-07 2.7E-07 3.OE-06 1.4E-06 2.5E-07

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.5E-09 1.5E-09 1.5E-09 0.0E+00
Y 90 3.1E-16 2.9E-16 3.OE-16 8.8E-15
I 129 3.3E-09 7.9E-09 5.7E-05 0.0E+00
CS 137 2.3E-07 2.3E-07 2.3E-07 0.0E+00

Total 2.4E-07 2.3E-07 5.7E-05 8.8E-15

External Dose by Radionuclide

Radionuclide

SR 90 5.2E-12
Y 90 2.9E-10
I 129 5.7E-09
CS 137 1.9E-07
------------
Total

--- -------
2.OE-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R

elease
Executed on: 10/14/95 at 13:25:17 Page A. 1

------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED ========

Input file name: \GENII\ROSPOTF2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)

External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R

Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)

EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)

Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)

200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3

-------- ------- ------- -------
CS137 7.OE-05 O.0E+00 O.0E+00
I 129 1.OE-04 0.0E+00 0.0E+00
SR90 1.OE-05 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.
Ground level release.

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year



1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R
elease

Executed on: 10/14/95 at 13:25:34 Page B. 1

------------------------------------------------------------------------------
1.6E-03 Population-weighted chi/Q



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R
elease

Executed on: 10/14/95 at 13:25:53 Page C. 1

------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0

Dose commitment period: 70.0
Dose units: Person rem

Committed weighted
Dose Weighting Dose

Organ
-----

Equivalent
----------

Factors
---------

Equivalent
-------------------

Gonads 1.OE-06 2.5E-01 2.6E-07
Breast 9.6E-07 1.5E-01 1.4E-07
R Marrow 5.7E-06 1.2E-01 6.9E-07

Lung 1.1E-06 1.2E-01 1.3E-07
Thyroid 2.3E-04 3.OE-02 6.8E-06

Bone Sur 1.2E-05 3.OE-02 3.6E-07
LL Int. 1.1E-06 6.OE-02 6.7E-08

S Int. 1.1E-06 6.OE-02 6.4E-08
UL Int. 1.1E-06 6.OE-02 6.4E-08
Stomach 1.OE-06 6.OE-02 6.1E-08
Liver 1.3E-12 6.OE-02 7.6E-14

----------------------------
Internal Effective Dose Equ

-----------
ivalent

----------
8.7E-06

External Dose

---

5.3E-07

--------------------------------------
Annual Effective Dose Equiv

--------
alent 9.2E-06

-----------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Inh
Controlling Radionuclide: I 129
-----------------------------------------------
Total Inhalation EDE: 8.5E-06
Total Ingestion EDE: 1.9E-07

-----------------------------------------------



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R

elease
Executed on: 10/14/95 at 13:25:53 Page C. 2

------------------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Person rem

Dose Commitment Year
1 2 3 ...

internal .
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ...

+ +
1 7.OE-06 + 8.8E-07 + 1.7E-07 +... = 8.7E-06

Internal
Annual 7.OE-06 + 8.8E-07 + 1.7E-07 +... = 8.7E-06
Dose

+ + + +

External
Annual 5.3E-07 O.0E+00 O.0E+00 .. . 5.3E-07
Dose

Annual
Dose 7.6E-06 + 8.8E-07 + 1.7E-07 +... = 9.2E-06

7. 6E-06

Internal
Effective
Dose
Equivalent

Cumulative
Internal
Dose

Cumulative
Dose

Maximum
Annual
Dose Occurred
In Year 1



-----------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R
elease

Executed on: 10/14/95 at 13:25:53 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway
---

Lung
-- ----

Stomach
--- -

S Int.
-------

UL Int.
-------

LL Int.
---- --

Bone Su R. Marro Testes
------- ------- -------- --------

Inhale
- - --

1.1E-06
- --
1.OE-06 1.1E-06 1.1E-06

-
1.1E-06 1.2E-05 5.7E-06 1.OE-06

Soil Ing
------------

4.1E-09
--- ----

4.6E-09
-

4.5E-09
-- --

5.1E-09
------

6.4E-09
---- -

2.OE-08 1.1E-08 4.3E-09
------- ------- -------

Total
- --
1.1E-06

-- ----
1.OE-06

---
1.1E-06

-
1.1E-06

--
1.1E-06 1.2E-05 5.7E-06 1.OE-06

Pathway Ovaries Muscle Thyroid Liver
------------
Inhale

--- -------
9.6E-07

-------
9.5E-07

-------
2.2E-04

-------
1.2E-12

Soil Ing
------------

4.OE-09
--- -----

4.4E-09
---

6.2E-06
-- ---

1.5E-14
-------

Total
--

9.6E-07
----

9.6E-07
--

2.3E-04 1.3E-12

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 4.2E-09
Sur Soil 5.3E-07
--------------- -------
Total 5.3E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R
elease

Executed on: 10/14/95 at 13:25:53 Page C. 4

------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung stomach S Int.
------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-----------------

inhale
----- -------

1.1E-06
-------
1.OE-06

-
1.1E-06 1.1E-06 1.1E-06 1.2E-05 5.7E-06 1.OE-06

Soil Ing 4.1E-09
----

4.6E-09
-------

4.5E-09
-------

5.1E-09
-------

6.4E-09
-------

2.OE-08
-------

1.1E-08
-------

4.3E-09
-----------------

Total
----- ---

1.1E-06 1.OE-06 1.1E-06 1.1E-06 1.1E-06 1.2E-05 5.7E-06 1.OE-06

Pathway
--

Ovaries
-- ---------

Muscle
-------

Thyroid
-------

Liver
---------------

Inhale
-

9.6E-07 9.5E-07 2.2E-04 1.2E-12

Soil Ing
--------

4.OE-09
----- -------

4.4E-09
-------

6.2E-06
-------

1.5E-14
---------

Total 9.6E-07 9.6E-07 2.3E-04 1.3E-12

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 4.2E-09
Sur Soil 5.3E-07

--------------- -------
Total 5.3E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R
elease

Executed on: 10/14/95 at 13:25:53 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.4E-08 6.7E-09 7.2E-09 1.6E-08 5.1E-08 1.1E-05 4.7E-06 6.2E-09
Y 90 7.5E-10 7.9E-11 1.9E-10 9.4E-10 2.3E-09 1.3E-12 1.3E-12 4.2E-14
I 129 4.9E-08 1.6E-08 1.3E-08 1.3E-08 1.3E-08 1.8E-08 2.OE-08 1.2E-08
CS 137 1.OE-06 1.OE-06 1.OE-06 1.OE-06 1.0E-06 9.3E-07 9.7E-07 1.OE-06
---------------
Total

-------
1.1E-06

-------
1.OE-06

-------
1.1E-06

-------
1.1E-06

-------
1.1E-06

------- -------
1.2E-05 5.7E-06

-------
1.OE-06

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

------------
90

-------
6.2E-09

-------
6.OE-09

-------
6.2E-09

-------
O.0E+00

Y 90 4.2E-14 4.1E-14 4.2E-14 1.3E-12
I 129 1.3E-08 3.2E-08 2.3E-04 0.0E+00
CS 137 9.4E-07 9.2E-07 9.2E-07 0.0E+00

Total 9.6E-07 9.6E-07 2.3E-04 1.3E-12

External Dose by Radionuclide

Radionuclide

SR 90 1.4E-11
Y 90 7.7E-10
I 129 1.5E-08
CS 137 5.2E-07

Total 5.3E-07



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Onsite Population - Use Weighted X/Q Ground R
elease

Executed on: 10/14/95 at 13:25:53 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.4E-08 6.7E-09 7.2E-09 1.6E-08 5.1E-08 1.1E-05 4.7E-06 6.2E-09
Y 90 7.5E-10 7.9E-11 1.9E-10 9.4E-10 2.3E-09 1.3E-12 1.3E-12 4.2E-14
I 129 4.9E-08 1.6E-08 1.3E-08 1.3E-08 1.3E-08 1.8E-08 2.OE-08 1.2E-08
CS 137 1.OE-06 1.OE-06 1.OE-06 1.OE-06 1.OE-06 9.3E-07 9.7E-07 1.OE-06

Total 1.1E-06 1.0E-06 1.1E-06 1.1E-06 1.1E-06 1.2E-05 5.7E-06 1.0E-06

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 6.2E-09 6.OE-09 6.2E-09 O.OE+00
Y 90 4.2E-14 4.1E-14 4.2E-14 1.3E-12
I 129 1.3E-08 3.2E-08 2.3E-04 0.0E+00
CS 137 9.4E-07 9.2E-07 9.2E-07 0.0E+00

Total 9.6E-07 9.6E-07 2.3E-04 1.3E-12

External Dose by Radionuclide

Radionuclide

SR 90 1.4E-11
Y 90 7.7E-10
I 129 1.5E-08
CS 137 5.2E-07
-----------
Total

---- -------
5.3E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:31:31 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Infinite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSMITF2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
--------

Ci/yr
-------

Ci/yr
-------

Ci/m3
-------

CS137 7.OE-05 O.0E+00 O.0E+00
I 129 1.OE-04 0.0E+00 0.0E+00
SR90 1.OE-05 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

2.OE+04 Maximum individual distance from release point (m)
1.3E+01 Maximum individual sector index (Wind Toward E

Ground level release.

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination



INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--

FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2 kg/yr
-------

d
------

kg/yr
-------------- ----- - --

Leaf Veg 90.0 0
--- ----- -----
0.0 0.0 1.5 1.0 3.OE+01

Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02

Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.OE+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK -------------STORED FEED--- -----------

CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE
--------

kg/yr d kg/yr

------ ----- ------
FRACT. TION d
------- ---- ----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 8.OE+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0

Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----------- --FRESH FORAGE-- -----------

Meat 0.75 45.0 0 0.0 0.0 2.00 100.0

Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



-----------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:31:47 Page B. 1

------------------------------------------------------------------------------
6.6E-08 Individual chi/Q



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16
----------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 1.6E-09 2.5E-01 3.9E-10
Breast 1.6E-09 1.5E-01 2.4E-10
R Marrow 2.9E-09 1.2E-01 3.5E-10
Lung 1.5E-09 1.2E-01 1.8E-10
Thyroid 2.3E-06 3.OE-02 7.OE-08
Bone Sur 4.8E-09 3.OE-02 1.4E-10
LL Int. 1.9E-09 6.OE-02 1.1E-10
UL Int. 1.7E-09 6.OE-02 1.0E-10
Stomach 1.7E-09 6.OE-02 1.0E-10
S Int. 1.6E-09 6.OE-02 9.7E-11
Liver 2.4E-15 6.OE-02 1.4E-16

---------------------------
internal Effective Dose Equ

-----------
ivalent

-----------
7.1E-08

External Dose 3.3E-11

Annual Effective Dose Equivalent 7.1E-08

-----------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-----------------------------------------------
Total Inhalation EDE: 3.4E-10
Total Ingestion EDE: 7.1E-08
-----------------------------------------------

Page C. 1
--------------



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16
-----------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Page C. 2

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.OE+00 .. . Internal

+ + Effective
1 6.3E-08 + 7.OE-09 + 7.9E-10 + . .. = 7.1E-08 Dose

II II II Equivalent

Internal Cumulative
Annual 6.3E-08 + 7.OE-09 + 7.9E-10 +... = 7.1E-08 Internal
Dose Dose

+ + + +
External
Annual 3.3E-11 O.0E+00 O.0E+00 ... 3.3E-11
Dose

Annual II II I I II Cumulative
Dose 6.3E-08 + 7.0E-09 + 7.9E-10 +... = 7.1E-08 Dose

Maximum
6.3E-08 Annual

Dose Occurred
In Year 1



----------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Page C. 3

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

4.3E-11
9.7E-11
1. 3E-10
1.4E-10
4.9E-11
6.4E-10
4.9E-12
3. 9E-10
1.9E-12
1.6E-13

4.0E-11
1.1E-10
1.5E-10
1.6E-10
5.6E-11
7.0E-10
5. 3E-12
4.5E-10
2. 3E-12
1.8E-13

4.1E-11
1.0E-10
1.5E-10
1.5E-10
5.3E-11
7.0E-10
5. 3E-12
4.0E-10
1. 8E-12
1.8E-13

4.1E-11
1.2E-10
1.8E-10
1.9E-10
6.0E-11
7.0E-10
5. 3E-12
4.1E-10
1.9E-12
2.OE-13

4.3E-11
1. 4E-10
2.5E-10
2.6E-10
7.6E-11
7.1E-10
5.4E-12
4.2E-10
2.0E-12
2.5E-13

4.8E-10
4.7E-10
1. 1E-09
1. 1E-09
2.4E-10
7. 2E-10
5.1E-12
6.6E-10
4.6E-12
7.8E-13

2.3E-10
2.6E-10
5.4E-10
5.6E-10
1.3E-10
6.8E-10
5.0E-12
5.2E-10
3.2E-12
4.3E-13

4.0E-11
1.OE-1C
1.4E-1C
1.5E-1C
5.1E-11
6.9E-1C
5.3E-12
4.OE-1C
1.8E-12
1.7E-13

1.5E-09 1.7E-09 1.6E-09 1.7E-09 1.9E-09 4.8E-09 2.9E-09 1.6E-09

Ovaries Muscle Thyroid Liver

3.7E-11 3.7E-11 9.1E-09 1.6E-16
9.5E-11 1.1E-10 2.OE-07 3.0E-16
1.3E-10 1.5E-10 3.2E-07 7.7E-16
1.4E-10 1.6E-10 3.2E-07 8.2E-16
4.8E-11 5.5E-11 1.1E-07 1.8E-16
6.4E-10 6.4E-10 1.OE-07 7.3E-17
4.9E-12 4.8E-12 5.9E-11 7.7E-20
3.8E-10 4.6E-10 1.2E-06 5.9E-17
1.7E-12 2.8E-12 1.4E-08 5.8E-19
1.6E-13 1.8E-13 2.5E-10 6.0E-19

Total 1.5E-09 1.6E-09 2.3E-06 2.4E-15



Case title:

Executed on:
------------

GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Chronic (LTM) Offsite MI - Tank Farm Ground Release

10/14/95 at 13:32:16
---------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

5.6E-13
3.3E-11

3.3E-11

1.0
1.0

70.0
Rem

Page C. 4
------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-------

Inhale 4.3E-11 4.OE-11 4.1E-11 4.1E-11 4.3E-11 4.8E-10 2.3E-10 4.OE-11
Leaf Veg 9.7E-11 1.1E-10 1.OE-10 1.2E-10 1.4E-10 4.7E-10 2.6E-10 1.OE-10
Oth. Veg 1.3E-10 1.5E-10 1.5E-10 1.8E-10 2.5E-10 1.1E-09 5.4E-10 1.4E-10
Fruit 1.4E-10 1.6E-10 1.5E-10 1.9E-10 2.6E-10 1.1E-09 5.6E-10 1.5E-10
Cereals 4.9E-11 5.6E-11 5.3E-11 6.OE-11 7.6E-11 2.4E-10 1.3E-10 5.1E-11
Meat 6.4E-10 7.OE-10 7.OE-10 7.OE-10 7.1E-10 7.2E-10 6.BE-10 6.9E-10
Poultry 4.9E-12 5.3E-12 5.3E-12 5.3E-12 5.4E-12 5.1E-12 5.OE-12 5.3E-12
Cow Milk 3.9E-10 4.5E-10 4.OE-10 4.1E-10 4.2E-10 6.6E-10 5.2E-10 4.OE-10
Eggs 1.9E-12 2.3E-12 1.8E-12 1.9E-12 2.OE-12 4.6E-12 3.2E-12 1.8E-12
Soil Ing 1.6E-13 1.BE-13 1.8E-13 2.OE-13 2.5E-13 7.8E-13 4.3E-13 1.7E-13
-------------
Total

-- -------
1.5E-09

-------
1.7E-09

-------
1.6E-09

-------
1.7E-09

-------
1.9E-09

-------
4.8E-09

-------
2.9E-09

-------
1.6E-09

Pathway Ovaries Muscle Thyroid Liver

Inhale
Leaf Veg
0th. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

------- -------
3.7E-11 3.7E-11
9.5E-11 1.1E-10
1.3E-10 1.5E-10
1.4E-10 1.6E-10
4.8E-11 5.5E-11
6.4E-10 6.4E-10
4.9E-12 4.8E-12
3.8E-10 4.6E-10
1.7E-12 2.8E-12
1.6E-13 1.8E-13

9. 1E-09
2.0E-07
3. 2E-07
3.2E-07
1. 1E-07
1.0E-07
5.9E-11
1. 2E-06
1.4E-08
2.5E-10

1.6E-16
3.0E-16
7.7E-16
8.2E-16
1. 8E-16
7. 3E-17
7.7E-20
5.9E-17
5.8E-19
6.0E-19

Total 1.5E-09 1.6E-09 2.3E-06 2.4E-15



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 5.6E-13
Sur Soil 3.3E-11
--------------- -------
Total 3.3E-11



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Page C. 7

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.5E-12 3.5E-12 5.3E-12 3.2E-11 1.3E-10 3.2E-09 1.4E-09 1.8E-12
Y 90 9.7E-14 6.4E-12 1.5E-11 7.5E-11 1.9E-10 2.5E-15 2.4E-15 8.1E-17
I 129 1.6E-10 2.2E-10 1.3E-10 1.3E-10 1.3E-10 1.8E-10 1.9E-10 1.2E-10
CS 137 1.3E-09 1.4E-09 1.5E-09 1.5E-09 1.5E-09 1.3E-09 1.3E-09 1.4E-09
---------------
Total

-------
1.5E-09

-------
1.7E-09

-------
1.6E-09

-------
1.7E-09

-------
1.9E-09

-------
4.8E-09

-------
2.9E-09

-------
1.6E-09

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

------------
90

-------
1.8E-12

-------
1.8E-12

-------
1.8E-12

-------
O.0E+00

Y 90 9.2E-17 8.OE-17 8.1E-17 2.4E-15
I 129 1.3E-10 3.1E-10 2.3E-06 0.0E+00
CS 137 1.3E-09 1.3E-09 1.3E-09 0.0E+00

Total 1.5E-09 1.6E-09 2.3E-06 2.4E-15

External Dose by Radionuclide

Radionuclide

SR 90
Y 90
I 129
CS 137

8.6E-16
4.7E-14
9.5E-13
3.2E-11

Total 3.3E-11



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite MI - Tank Farm Ground Release

Executed on: 10/14/95 at 13:32:16 Page C. 8
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

---
SR

----------
90

-- -------
2.5E-12

-------
3.5E-12

-------
5.3E-12

-------
3.2E-11

-------
1.3E-10

-------
3.2E-09

-------
1.4E-09

-------
1.8E-12

Y 90 9.7E-14 6.4E-12 1.5E-11 7.5E-11 1.9E-10 2.5E-15 2.4E-15 8.1E-17
I 129 1.6E-10 2.2E-10 1.3E-10 1.3E-10 1.3E-10 1.8E-10 1.9E-10 1.2E-10
CS 137 1.3E-09 1.4E-09 1.5E-09 1.5E-09 1.5E-09 1.3E-09 1.3E-09 1.4E-09

Total 1.5E-09 1.7E-09 1.6E-09 1.7E-09 1.9E-09 4.8E-09 2.9E-09 1.6E-09

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.8E-12 1.8E-12 1.8E-12 0.0E+00
Y 90 9.2E-17 8.OE-17 8.1E-17 2.4E-15
I 129 1.3E-10 3.1E-10 2.3E-06 0.0E+00
CS 137 1.3E-09 1.3E-09 1.3E-09 0.0E+00

Total 1.5E-09 1.6E-09 2.3E-06 2.4E-15

External Dose by Radionuclide

Radionuclide

SR 90 8.6E-16
Y 90 4.7E-14
I 129 9.5E-13
CS 137 3.2E-11

Total 3.3E-11



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:35:18 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSPOTF2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

----Release Terms------
Release Surface
Radio- Air Water
nuclide Ci/yr Ci/yr
-------- ------- -------
CS137 7.OE-05 O.0E+00
I 129 1.OE-04 O.0E+00
SR90 1.OE-05 O.0E+00

AIR TRANSPORT
Joint frequency data inp
Ground level release.

Buried
Source
Ci/m3

0.0E+00
0.0E+00
0.0E+00

at.-----

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination



INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW
FOOD TIME
TYPE d

Leaf Veg 90.0
Oth. Veg 90.0
Fruit 90.0
Cereals 90.0

--IRRIGATION--
S RATE TIME
* in/yr mo/yr

0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

PROD- --CONSUMPTION--
YIELD UCTION HOLDUP RATE
kg/m2
-----

kg/yr
-------

d
------

kg/yr
------

1.5 14.0 1.5E+01
4.0 14.0 1.4E+02
2.0 14.0 6.4E+01
0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK -------------STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d
------ -----

kg/yr
------

FRACT.
-------

TION
----

d
----

*
-

in/yr
-----

mo/yr
-----

kg/m3
-----

d
-----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.0E+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----- --------FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:35:37 Page B
--------------------------------------------------------------------------
2.9E-03 Population-weighted chi/Q

1



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07
-------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 5.2E-05 2.5E-01 1.3E-05
Breast 5.4E-05 1.5E-01 8.1E-06
R Marrow 8.6E-05 1.2E-01 1.OE-05
Lung 5.OE-05 1.2E-01 6.OE-06
Thyroid 7.4E-02 3.OE-02 2.2E-03
Bone Sur 1.3E-04 3.OE-02 4.OE-06
LL Int. 6.1E-05 6.OE-02 3.6E-06
UL Int. 5.6E-05 6.OE-02 3.3E-06
Stomach 5.5E-05 6.OE-02 3.3E-06
S Int. 5.4E-05 6.OE-02 3.2E-06
Liver 8.1E-11 6.OE-02 4.9E-12

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
2.3E-03

External Dose 9.7E-07
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
2.3E-03

-----------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-----------------------------------------------
Total Inhalation EDE: 1.5E-05
Total Ingestion EDE: 2.3E-03
-----------------------------------------------

Page C. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07 Page C. 2

------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O.0E+00 ... Internal
+ + Effective

1 2.OE-03 + 2.2E-04 + 2.5E-05 +... = 2.3E-03 Dose
Equivalent

Internal II II II Cumulative
Annual 2.OE-03 + 2.2E-04 + 2.5E-05 + . .. = 2.3E-03 Internal
Dose Dose

+ + + +
External
Annual 9.7E-07 O.0E+00 O.0E+00 ... 9.7E-07
Dose

Annual II II II I) Cumulative
Dose 2.OE-03 + 2.2E-04 + 2.5E-05 +... = 2.3E-03 Dose

Maximum
2.OE-03 Annual

Dose Occurred
In Year 1



--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07
------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf Veg
0th. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Page C. 3
------------

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

2.0E-06
2. 1E-06
3.8E-06
1. 2E-06
2.0E-06
2.4E-05
1.0E-07
1. 4E-05
5.5E-08
7. 1E-09

1. 8E-06
2.4E-06
4.4E-06
1. 3E-06
2.2E-06
2.6E-05
1. 1E-07
1.7E-05
6.8E-08
8.0E-09

1.9E-06
2.3E-06
4.2E-06
1.3E-06
2.1E-06
2.6E-05
1.1E-07
1.5E-05
5.4E-08
7. 8E-09

1. 9E-06
2.6E-06
5.1E-06
1.6E-06
2.4E-06
2.6E-05
1. 1E-07
1.5E-05
5.7E-08
8.8E-09

2.0E-06
3.3E-06
7.3E-06
2. 3E-06
3.0E-06
2.7E-05
1.1E-07
1.6E-05
6.3E-08
1. 1E-08

2. 1E-05
1.0E-05
3.0E-05
9.5E-06
9. 3E-06
2.7E-05
1. 1E-07
2.5E-05
1. 3E-07
3.4E-08

1.0E-05
5.6E-06
1.5E-05
4.8E-06
5.2E-06
2.6E-05
1.1E-07
1.9E-05
9.2E-08
1. 9E-08

1.8E-0E
2.2E-0E
3.9E-OE
1.2E-0E
2.0E-06
2.6E-05
1. 1E-07
1.SE-05
5.1E-08
7.5E-09

5.OE-05 5.5E-05 5.4E-05 5.6E-05 6.1E-05 1.3E-04 8.6E-05 5.2E-05

Ovaries Muscle Thyroid Liver

1.7E-06 1.7E-06 3.9E-04 2.4E-11
2.1E-06 2.4E-06 4.4E-03 7.9E-12
3.7E-06 4.4E-06 9.1E-03 2.5E-11
1.1E-06 1.3E-06 2.7E-03 8.OE-12
1.9E-06 2.2E-06 4.4E-03 7.2E-12
2.4E-05 2.4E-05 3.9E-03 2.8E-12
1.0E-07 1.0E-07 1.3E-06 3.5E-15
1.4E-05 1.8E-05 4.8E-02 6.2E-12
5.1E-08 8.2E-08 4.2E-04 7.2E-14
7.OE-09 7.7E-09 1.1E-05 2.7E-14

Total 4.9E-05 5.4E-05 7.4E-02 8.1E-11



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

1.3E-08
9. 6E-07

9.7E-07

Page C. 4
------------

1.0
1.0

70.0
Person rem



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07 Page C. 5

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
------------

Lung
- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
--------

Inhale
-

2.OE-06 1.8E-06 1.9E-06 1.9E-06 2.OE-06 2.1E-05 1.OE-05 1.8E-06
Leaf Veg 2.1E-06 2.4E-06 2.3E-06 2.6E-06 3.3E-06 1.OE-05 5.6E-06 2.2E-06
Oth. Veg 3.5E-06 4.4E-06 4.2E-06 5.1E-06 7.3E-06 3.OE-05 1.5E-05 3.9E-06
Fruit 1.2E-06 1.3E-06 1.3E-06 1.6E-06 2.3E-06 9.5E-06 4.8E-06 1.2E-06
Cereals 2.OE-06 2.2E-06 2.1E-06 2.4E-06 3.OE-06 9.3E-06 5.2E-06 2.OE-06
Meat 2.4E-05 2.6E-05 2.6E-05 2.6E-05 2.7E-05 2.7E-05 2.6E-05 2.6E-05
Poultry 1.OE-07 1.1E-07 1.1E-07 1.1E-07 1.1E-07 1.1E-07 1.1E-07 1.1E-07
Cow Milk 1.4E-05 1.7E-05 1.5E-05 1.5E-05 1.6E-05 2.5E-05 1.9E-05 1.5E-05
Eggs 5.5E-08 6.8E-08 5.4E-08 5.7E-08 6.3E-08 1.3E-07 9.2E-08 5.1E-08
Soil Ing 7.1E-09 8.OE-09 7.8E-09 8.8E-09 1.1E-08 3.4E-08 1.9E-08 7.5E-09

Total 5.OE-05 5.5E-05 5.4E-05 5.6E-05 6.1E-05 1.3E-04 8.6E-05 5.2E-05

Pathway Ovaries Muscle Thyroid Liver

inhale 1.7E-06 1.7E-06 3.9E-04 2.4E-11
Leaf Veg 2.1E-06 2.4E-06 4.4E-03 7.9E-12
Oth. Veg 3.7E-06 4.4E-06 9.1E-03 2.5E-11
Fruit 1.1E-06 1.3E-06 2.7E-03 8.OE-12
Cereals 1.9E-06 2.2E-06 4.4E-03 7.2E-12
Meat 2.4E-05 2.4E-05 3.9E-03 2.8E-12
Poultry 1.OE-07 1.OE-07 1.3E-06 3.5E-15
Cow Milk 1.4E-05 1.8E-05 4.8E-02 6.2E-12
Eggs 5.1E-08 8.2E-08 4.2E-04 7.2E-14
Soil Ing 7.OE-09 7.7E-09 1.1E-05 2.7E-14

Total 4.9E-05 5.4E-05 7.4E-02 8.1E-11



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

1.3E-08
9. 6E-07

9.7E-07

1.0
1.0

70.0
Person rem

Page C. 6



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07 Page C. 7
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 7.7E-08 8.2E-08 1.2E-07 7.2E-07 3.OE-06 8.2E-05 3.5E-05 4.5E-08
Y 90 1.4E-08 1.7E-07 3.9E-07 2.OE-06 4.9E-06 8.4E-11 8.3E-11 2.8E-12
I 129 5.OE-06 6.9E-06 4.3E-06 4.3E-06 4.3E-06 5.6E-06 5.9E-06 3.9E-06
CS 137 4.5E-05 4.8E-05 4.9E-05 4.9E-05 4.9E-05 4.5E-05 4.5E-05 4.8E-05

Total 5.0E-05 5.5E-05 5.4E-05 5.6E-05 6.1E-05 1.3E-04 8.6E-05 5.2E-05

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 4.5E-08 4.4E-08 4.5E-08 0.0E+00
Y 90 3.1E-12 2.7E-12 2.8E-12 8.1E-11
I 129 4.3E-06 9.8E-06 7.4E-02 0.0E+00
CS 137 4.5E-05 4.4E-05 4.4E-05 0.0E+00

Total 4.9E-05 5.4E-05 7.4E-02 8.1E-11

External Dose by Radionuclide

Radionuclide

SR 90 2.5E-11
Y 90 1.4E-09
I 129 2.8E-08
CS 137 9.4E-07

Total 9.7E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (LTM) Offsite Population - Ground Release

Executed on: 10/14/95 at 13:36:07

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Page C

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide

SR 90
Y 90
I 129
CS 137

Total

Radionuclide

SR 90
Y 90
I 129
CS 137

Total

8

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

7.7E-08 8.2E-08 1.2E-07 7.2E-07 3.OE-06 8.2E-05 3.5E-05 4.5E-08
1.4E-08 1.7E-07 3.9E-07 2.OE-06 4.9E-06 8.4E-11 8.3E-11 2.8E-12
5.OE-06 6.9E-06 4.3E-06 4.3E-06 4.3E-06 5.6E-06 5.9E-06 3.9E-06
4.5E-05 4.8E-05 4.9E-05 4.9E-05 4.9E-05 4.5E-05 4.5E-05 4.8E-05

5.OE-05 5.5E-05 5.4E-05 5.6E-05 6.1E-05 1.3E-04 8.6E-05 5.2E-05

Ovaries Muscle Thyroid Liver

4.5E-08 4.4E-08 4.5E-08 0.0E+00
3.1E-12 2.7E-12 2.8E-12 8.1E-11
4.3E-06 9.8E-06 7.4E-02 0.0E+00
4.5E-05 4.4E-05 4.4E-05 0.0E+00

4.9E-05 5.4E-05 7.4E-02 8.1E-11

External Dose by Radionuclide

Radionuclide

SR 90
Y 90
I 129
CS 137

2.5E-11
1.4E-09
2. 8E-08
9.4E-07

Total 9.7E-07



242-A EVAPOR R EMISSIONS

Tank Farm Emission s From Current O erations
- - -- =------ --- --------.... .

242A 6 Source Emission s Roll-UP
- -- -

--
Avg Exit Veloci ty. 37.8 (fUsec) Area 9.62 (sq.

--- --- ..._------•--. .
. .

.. _ . .-----------•-
Active Ventilation

---- -•-
Avg Exit Temperalure 117 (FL Height 22 t)- _ __----•------- OperaBng release

Continuous Ops Periodic Ops Periodic Ops Continuous Concentration
----- -------^-- - -

Emissions Potential (tonsyr) Actual (tonsNr) Actual (kgmr) Actual (fcc /h^_ g/m"3
Z

Area (ft _ Ve loci(y (fUs)

2-Hexanone
Acetone

3.80E-04
--------•-•-

1.06E-01
2.88E-05
---

7.98E-03
2.98E-06
8.27E-04

3.94E-05
1.10E-02

1.06E-06
_ 2.97E-04

9.62
9.62

37.8_ ..
37.8

Meth I Isobutyl Ketone
- --

_
7.25E-03 5.44E-04 5.64E-05 7.51E-04

-
2.03E-05 9.62

--
37.8

N-Butyi Alcohoi
Ammonia

8.00E-01
1.00E-01

- 6.00E-02
7.51E-03

6.22E-03
7.78E-04

-

8.29E-02
1.04E-02

-------- -- ---

- 2.24E-03
2.80E-04

-- -••--

9-'_- _-_62
9.62----...._ . _ . ... _

37.0
37.6. ... . ..--- ------....- -------•__. ------

Ci/yr
------y

Cil
-------- Ci/hr grams/mA3

Total Alpha(Ci) (Pu) 1.4 1E-04 2.10E-05 1.61E-08 -- 7.00 E-12 9.62 _ 37.8

Total.Beta(Ci (Sr=90L__ - 8.04E-05 1.20E-05 9.18E_09 1.78E-15 - 9.62 37.8

note: lotal alph a and bet a taken from WHC-SD WM•EV-099 and a e from 1 907 evapo relor operations (1 1 MM gal run_Capac0y=73.0 MM gaUyr so co ntin uous aps =6.7 limes periudic)

note: evaporator emissions are the sum of the u0ding ventilaUon a d the vessel vent systems which each have a stack. The shorter stack was chosen as the release point for all emissimis.
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^
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--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:48:26 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED ======

1..put file name: \GENII\ROSMIEV2.IN
GENII Default Parameter Values ( 28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n ( 8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments ( 23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume ( 13-May-90 RAP)
200 AREA ( HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
SR90 8.OE-05
PU239 1.4E-04

°ase Terms------
Surface Buried
Water Source
Ci/yr Ci/m3

------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

2.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
6.7E+00 Stack height (m)
1 +0 Stack flow (m3/s)
S.SE-O1 Stack radius (m)
4;+ 1 Effluent temperaure ( degrees C)

Building Wake Model used.
Release from vent or short stack on building roof

O.0E+00 Building cross-sectional (vertical) area (m2)
O.OE+00 Building height (m)



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume

4 4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:48:43 Page B.
------------------------------------------------------------------------------
2.5E-06 Individual chi/Q



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (NO Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:49:01
-------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 1.4E-05 2.5E-01 3.5E-06
Breast 3.9E-10 1.5E-01 5.8E-11
R Marrow 7.1E-05 1.2E-01 8.5E-06
Lung 5.8E-06 1.2E-01 6.9E-07
Thyroid 3.8E-10 3.OE-02 1.2E-11
Bone Sur 9.2E-04 3.OE-02 2.8E-05
Liver 1.4E-04 6.OE-02 8.5E-06
LL Int. 1.OE-08 6.OE-02 6.1E-10
UL Int. 3.5E-09 6.OE-02 2.1E-10
S Int. 9.1E-10 6.OE-02 5.4E-11
Stomach 5.9E-10 6.OE-02 3.6E-11

---------------------------
Internal Effective Dose Equ

-----------
ivalent

-----------
4.9E-05

External Dose 1.4E-11

----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
4.9E-05

--------------------------------
Controlling Organ:

----------------
Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: PU239
--------------------------------
Total Inhalation EDE:

----------------
4.9E-05

Total Ingestion EDE:
--------------------------------

1.OE-09
----------------

Page C. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:49:01 Page C. 2

------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.OE+00 O.0E+00 ... Internal

+ + Effective
1 1.7E-06 + 1.2E-06 + 1.1E-06 +... = 4.9E-05 Dose

II II II

Equivalent

ernal Cumulative
A.inual 1.7E-06 + 1.2E-06 + 1.1E-06 +... = 4.9E-05 Internal
Dose Dose

+ + + +
External
Annual 1.4E-11 O.0E+00 O.0E+00 ... 1.4E-11
Dose

Annual II II II II Cumulative
Dose 1.7E-06 + 1.2E-06 + 1.1E-06 +... = 4.9E-05 Dose

Maximum
1.7E-06 Annual

Dose Occurred
In Year 1



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C. e title: Chronic (No Action) onsite MI - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

10:49:01
------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

Page C. 3
----------------

1.0
1.0

70.0

Committed Dose Equivalent by Exposure Pathway

Pathway
-------------

Lung
-- -------

Stomach
-------

S int.
-------

UL Int.
-------

LL Int.
-------

Bone Su R Marro Testes
------- ------- -------

Inhale 5.8E-06 5.9E-10 9.OE-10 3.5E-09 1.OE-08 9.2E-04 7.1E-05 1.4E-05
Soil ing
--------- ---

1.1E-13
--------

1.8E-12
--- ---

4.1E-12
------

2.3E-11
-------

6.9E-11
-------

1.9E-08 1.6E-09 2.9E-10
------- ------- --------

Total
-

5.8E-06
-

5.9E-10
-
9.1E-10 3.5E-09 1.OE-08 9.2E-04 7.1E-05 1.4E-05

Pathway
-------------

Ovaries
-- -------

Muscle
-------

Thyroid
-------

Liver
-------

Inhale 1.4E-05 3.9E-10 3.8E-10 1.4E-04
Soil Ing
. .----------

2.9E-10
-- -------

1.1E-13
-------

1.1E-13
-------

3.OE-09
-------

Tvcal 1.4E-05 3.9E-10 3.8E-10 1.4E-04

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

Total

3.9E-14
1.4E-11

1.4E-11



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic ( No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:49:01
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Rem

cumulative Internal Dose to Organs by Exposure Pathway

Page C. 4

Pathway
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-------

inhale 5.8E-06 5.9E-10 9.OE-10 3.5E-09 1.OE-08 9.2E-04 7.1E-05 1.4E-05
Soil Ing
-------------

1.1E-13
-- -------

1.8E-12
-------

4.1E-12
-------

2.3E-11
-------

6.9E-11
-------

1.9E-08
-------

1.6E-09
-------

2.9E-10
-------

Total 5.8E-06 5.9E-10 9.1E-10 3.5E-09 1.0E-08 9.2E-04 7.1E-05 1.4E-05

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
1.4E-05

-------
3.9E-10

-------
3.8E-10

-------
1.4E-04

Soil Ing
- ----------

2.9E-10
-- -------

1.1E-13
-------

1.1E-13
-------

3.OE-09
-------

Tucal 1.4E-05 3.9E-10 3.8E-10 1.4E-04

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.9E-14
Sur Soil 1.4E-11
--------------- -------
Total 1.4E-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:49:01 Page C. 5
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

C

Radionuclide Lung
--------------- -------
SR 90 2.9E-10
Y 90 3.OE-13
PU 239 5.8E-06

1.0
1.0

70.0
Rem

ommitted Dose Equivalent by Radionuclide

Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------- ------- ------- ------- ------- ------- -------
8.1E-11 8.7E-11 2.OE-10 6.2E-10 1.3E-07 5.7E-08 7.5E-11
5.4E-13 1.3E-12 6.4E-12 1.6E-11 6.9E-16 6.8E-16 2.3E-17
5.1E-10 8.2E-10 3.3E-09 9.6E-09 9.2E-04 7.1E-05 1.4E-05

Total 5.8E-06 5.9E-10 9.1E-10 3.5E-09 1.OE-08 9.2E-04 7.1E-05 1.4E-05

Radionuclide Ovaries Muscle Thyroid Liver
---------------
SR 90

-------
7.5E-11

-------
7.3E-11

-------
7.5E-11

-------
O.0E+00

Y 90 2.4E-17 2.2E-17 2.3E-17 6.8E-16
T 239 1.4E-05 3.2E-10 3.1E-10 1.4E-04
---------------
Total

-------
1.4E-05

-------
3.9E-10

-------
3.8E-10

-------
1.4E-04

External Dose by Radionuclide

Radionuclide
---------------
SR 90

-------
2.5E-13

Y 90 1.4E-11
PU 239 2.1E-13
---------------
Total

-------
1.4E-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) onsite MI - Elevated Release

Executed on: 10/12/95 at 10:49:01 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide
----- ------

Lung
--- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
--------

SR 90 2.9E-10 8.1E-11 8.7E-11 2.0E-10 6.2E-10 1.3E-07 5.7E-08 7.5E-11
Y 90 3.OE-13 5.4E-13 1.3E-12 6.4E-12 1.6E-11 6.9E-16 6.8E-16 2.3E-17
PU 239 5.8E-06 5.1E-10 8.2E-10 3.3E-09 9.6E-09 9.2E-04 7.1E-05 1.4E-05

Total 5.8E-06 5.9E-10 9.1E-10 3.5E-09 1.0E-08 9.2E-04 7.1E-05 1.4E-05

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 7.5E-11 7.3E-11 7.5E-11 0.0E+00
Y 90 2.4E-17 2.2E-17 2.3E-17 6.8E-16
r 239 1.4E-05 3.2E-10 3.1E-10 1.4E-04
-----------
Total

---- -------
1.4E-05

-------
3.9E-10

-------
3.8E-10

-------
1.4E-04

External Dose by Radionuclide

Radionuclide

SR 90 2.5E-13
Y 90 1.4E-11
PU 239 2.1E-13
-----------
Total

---- -------
1.4E-11



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:07:59 Page A. 1

------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

ii.put file name: \GENII\ ROSPOEV2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
PU239 1.4E-04
SR90 8.OE-05

Base Terms------
Surface Buried
Water Source
Ci/yr Ci/m3
------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

6.7E+00 Stack height (m)
1.OE+01 Stack flow (m3/s)

5E- Stack radius (m)
4.AE+01 Effluent temperaure (degrees C)

Building Wake Model used.
Release from vent or short stack on building roof

O.0E+00 Building cross-sectional (vertical) area (m2)
O.0E+00 Building height (m)



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

== ====== INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:08:17 Page B.
------------------------------------------------------------------------------
4.0E-04 Population-weighted chi/Q



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title:

Executed on:
------------

Chronic (No Action) onsite Population - Elevated Release

10/12/95 at 11:08:36

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Committed
Dose

Organ Equivalent

Page C. 1

1.0
1.0

70.0
Person rem

weighting
Factors

--------------
Gonads

----------
2.3E-03

--------
2.5E-01

Breast 6.3E-08 1.5E-01
R Marrow 1.2E-02 1.2E-01
Lung 9.4E-04 1.2E-01
Thyroid 6.3E-08 3.OE-02
Bone Sur 1.5E-01 3.OE-02
Liver 2.3E-02 6.OE-02
LL Int. 1.7E-06 6.OE-02
UL Int. 5.8E-07 6.OE-02
S Int. 1.5E-07 6.OE-02
Stomach 9.7E-08 6.OE-02

---------------------------
internal Effective Dose Equ

---------
ivalent

External Dose

Annual Effective Dose Equivalent

-------------------------
Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:
-------------------------
Total Inhalation EDE:
Total Ingestion EDE:
-------------------------

Weighted
Dose

Equivalent

5.7E-04
9.5E-09
1.4E-03
1. 1E-04
1.9E-09
4.5E-03
1.4E-03
1.0E-07
3.5E-08
8.9E-09
5.8E-09

8.0E-03
1. 5E-09

8.OE-03

Bone Sur
Inh
PU239

8.OE-03
1.6E-07



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:08:36 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ...

+ +
1 2.8E-04 + 1.9E-04 + 1.9E-04 + ...

I ernal
Ai,.iual 2.8E-04 + 1.9E-04 + 1.9E-04 + ...
Dose

+ + +
External
Annual 1.5E-09 O.0E+00 O.0E+00 ...
Dose

Annual
Dose 2.8E-04 + 1.9E-04 + 1.9E-04 + ...

1.0
1.0

70.0
Person rem

Internal
Effective

= B.OE-03 Dose
Equivalent

Cumulative
= 8.OE-03 Internal

Dose
+

1. 5E-09

I I
Cumulative

= 8.OE-03 Dose

Maximum
2.8E-04 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:08:36 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-------

Inhale 9.4E-04 9.6E-08 1.5E-07 5.7E-07 1.7E-06 1.5E-01 1.2E-02 2.3E-03
Soil Ing 1.7E-11 2.8E-10 6.7E-10 3.7E-09 1.1E-08 3.1E-06 2.5E-07 4.7E-08
-------------
Total

-- -------
9.4E-04

-------
9.7E-08

-------
1.5E-07

-------
5.8E-07

-------
1.7E-06

-------
1.5E-01

-------
1.2E-02

-------
2.3E-03

Pathway

Inhale
Soil Ing

.------------
riucal

Ovaries Muscle Thyroid Liver

2.3E-03 6.3E-08 6.3E-08 2.3E-02
4.6E-08 1.7E-11 1.7E-11 4.8E-07

2.3E-03 6.3E-08 6.3E-08 2.3E-02

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

5.2E-12
1.5E-09

1.5E-09



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic ( No Action) onsite Population - Elevated Release

Executed on: 10/12/95 at 11:08:36 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
------------

Lung
--- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su R Marro
------- -------

Testes
-------

Inhale 9.4E-04 9.6E-08 1.5E-07 5.7E-07 1.7E-06 1.5E-01 1.2E-02 2.3E-03
Soil Ing 1.7E-11 2.8E-10 6.7E-10 3.7E-09 1.1E-08 3.1E-06 2.5E-07 4.7E-08
-------------
Total

-- -------
9.4E-04

-------
9.7E-08

-------
1.5E-07

-------
5.8E-07

-------
1.7E-06

------- -------
1.5E-01 1.2E-02

-------
2.3E-03

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
2.3E-03

-------
6.3E-08

-------
6.3E-08

-------
2.3E-02

Soil Ing
- ----------

4.6E-08
-- -------

1.7E-11
-------

1.7E-11
-------

4.8E-07
----- -

TuLal 2.3E-03 6.3E-08 6.3E-08
-

2.3E-02

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 5.2E-12
Sur Soil 1.SE-09
--------------- -------
Total 1.5E-09



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

c e title: Chronic (No Action) onsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
---

11:08:36
----------------------------

Page C. 5
-------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide
-------- ------

Lung
-------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- --------

SR 90 4.8E-08 1.3E-08 1.4E-08 3.2E-08 1.OE-07 2.1E-05 9.2E-06 1.2E-08
Y 90 2.9E-09 2.2E-10 5.4E-10 2.6E-09 6.4E-09 4.9E-12 4.9E-12 1.6E-13
PU 239 9.4E-04 8.3E-08 1.3E-07 5.4E-07 1.6E-06

-
1.5E-01
- --

1.2E-02 2.3E-03
--- - ----------------

Total
-------
9.4E-04

-------
9.7E-08

-------
1.5E-07

-------
5.8E-07

-- ----
1.7E-06

--- -
1.5E-01

- -- ------
1.2E-02 2.3E-03

Radionuclide Ovaries Muscle Thyroid Liver
---------------
SR 90

-------
1.2E-08

-------
1.2E-08

-------
1.2E-08

-------
O.0E+00

Y 90 1.6E-13 1.6E-13 1.6E-13 4.9E-12
239 2.3E-03 5.2E-08 5.1E-08 2.3E-02

---------------
Total

-------
2.3E-03

-------
6.3E-08

-------
6.3E-08

-------
2.3E-02

External Dose by Radionuclide

Radionuclide

SR 90 2.6E-11
Y 90 1.5E-09
PU 239 2.5E-11
------------
Total

--- -------
1.5E-09



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

k,e title: Chronic (No Action) onsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

11:08:36
---------------------------

Page C. 6
-------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative internal Dose to Organs by Radionuclide

Radionuclide
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- -------

SR 90 4.8E-08 1.3E-08 1.4E-08 3.2E-08 1.OE-07 2.1E-05 9.2E-06 1.2E-08
Y 90 2.9E-09 2.2E-10 5.4E-10 2.6E-09 6.4E-09 4.9E-12 4.9E-12 1.6E-13
PU 239 9.4E-04 8.3E-08 1.3E-07 5.4E-07 1.6E-06 1.5E-01 1.2E-02 2.3E-03
-------------
Total

-- -------
9.4E-04

-------
9.7E-08

-------
1.5E-07

-------
5.8E-07

-------
1.7E-06

-------
1.5E-01

------- -------
1.2E-02 2.3E-03

Radionuclide Ovaries
-

Muscle Thyroid Liver
-------------
SR 90

-- ---- --
1.2E-08

-------
1.2E-08

-------
1.2E-08

-------
O.0E+00

Y 90 1.6E-13 1.6E-13 1.6E-13 4.9E-12
' 239 2.3E-03 5.2E-08 5.1E-08 2.3E-02
- -----------
Total

-- -------
2.3E-03

-------
6.3E-08

-------
6.3E-08

-------
2.3E-02

External Dose by Radionuclide

Radionuclide

SR 90 2.6E-11
Y 90 1.5E-09
PU 239 2.5E-11
------------
Total

--- -------
1.5E-09



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:55:41 Page A.
---------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

1

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSMIEV2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3

SR90 8.OE-05 O.0E+00 O.0E+00
PU239 1.4E-04 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2.2E+04 Maximum individual distance from release point (m)
1.dE+01 Maximum individual sector index (Wind Toward ESE)
6 :+00 Stack height (m)
.0E+01 Stack flow (m3/s)

5.3 Stack radius (m)
4.6E+01 Effluent temperaure (degrees C)

Building Wake Model used.



Release from vent or short stack on building roof
O.0E+00 Building cross-sectional (vertical) area (m2)
O.0E+00 Building height (m)

_===== EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr
-------- ----- - ----- -----

kg/m2
-----

kg/yr
-------

d
-----

kg/yr

Leaf Veg 90.0 0 0.0 0.0 1.5
-

1.0
------

3.OE+01
Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ---- ------- --STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT. TION
------ ----- ------ ------- ----

d
----

* in/yr
- -----

mo/yr kg/m3 d
----- ----- -----

Meat 8.OE+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

Meat
Cow Milk

Input prepared by:

-------------FRESH FORAGE-------------
0.75 45.0 0 0.0 0.0 2.00 100.0
0.75 30.0 0 0.0 0.0 1.50 0.0

Date:

Input checked by: Date:



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:55:58 Page B. 1
------------------------------------------------------------------------------
3.9E-08 Individual chi/Q



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25 Page C. 1
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 2.4E-07 2.5E-01 6.OE-08
Breast 1.4E-11 1.5E-01 2.1E-12
R Marrow 1.2E-06 1.2E-01 1.5E-07
Lung 9.4E-08 1.2E-01 1.1E-08
Thyroid 1.4E-11 3.OE-02 4.1E-13
Bone Sur 1.6E-05 3.OE-02 4.7E-07
Liver 2.4E-06 6.0E-02 1.5E-07
LL Int. 3.4E-09 6.OE-02 2.OE-10
UL Int. 1.1E-09 6.OE-02 6.6E-11
S Int. 2.1E-10 6.OE-02 1.2E-11
Stomach 9.3E-11 6.OE-02 5.6E-12

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
8.3E-07

External Dose 2.3E-13
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
8.3E-07

----------------------------------
Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:
----------------------------------
Total Inhalation EDE:
Total Ingestion EDE:
----------------------------------

Bone Sur
Inh
PU239

8.0E-07
3.9E-08



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C. e title: Chronic ( No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25 Page C. 2

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3 ...

internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ... internal

+ + Effective
1 2.9E-08 + 2.OE-08 + 2.OE-08 +... = 8.3E-07 Dose

II II II

Equivalent

? ernal Cumulative
Aunual 2.9E-08 + 2.OE-08 + 2.OE-08 +... = 8.3E-07 Internal
Dose Dose

+ + + +
External
Annual 2.3E-13 O.0E+00 O.0E+00 ... 2.3E-13
Dose

Annual II II II II Cumulative
Dose 2.9E-08 + 2.OE-08 + 2.OE-08 + ... = 8.3E-07 Dose

Maximum
2.9E-08 Annual

Dose Occurred
In Year 1



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic ( No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25 Page C 3

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway
------------

Lung
--- -------

Stomach
---

S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhale 9.4E-08
----

9.6E-12
-------
1.5E-11

-------
5.7E-11

-------
1.7E-10

-------
1.5E-05

-------
1.2E-06

-------
2.3E-07

Leaf Veg 9.9E-13 1.5E-11 3.5E-11 1.9E-10 5.9E-10 1.7E-07 1.4E-08 2.5E-09
0th. Veg 2.5E-12 2.8E-11 6.4E-11 3.5E-10 1.1E-09 2.4E-07 2.OE-08 3.5E-09
Fruit 2.6E-12 2.9E-11 6.6E-11 3.6E-10 1.1E-09 2.4E-07 2.OE-08 3.5E-09
Cereals 5.1E-13 8.OE-12 1.9E-11 1.OE-10 3.1E-10 8.4E-08 6.8E-09 1.3E-09
Meat 1.9E-13 1.4E-12 3.1E-12 1.6E-11 4.6E-11 4.4E-10 1.6E-10 1.5E-12
Poultry 4.6E-16 2.OE-15 4.1E-15 2.2E-14 7.1E-14 1.2E-12 3.9E-13 5.7E-15
Cow Milk 6.8E-13 2.2E-12 4.1E-12 2.3E-11 8.2E-11 1.3E-09 5.4E-10 8.1E-13
Eggs 6.5E-15 2.9E-14 4.5E-14 2.5E-13 8.7E-13 4.3E-11 7.5E-12 4.7E-13
Soil Ing 1.7E-15 2.8E-14 6.7E-14 3.7E-13 1.1E-12 3.1E-10 2.5E-11 4.7E-12

11-^cal 9.4E-08 9.3E-11 2.1E-10 1.1E-09 3.4E-09 1.6E-05 1.2E-06 2.4E-07

Pathway Ovaries Muscle Thyroid Liver

Inhale 2.3E-07 6.3E-12 6.2E-12 2.3E-06
Leaf Veg 2.5E-09 9.9E-13 9.9E-13 2.6E-08
0th. Veg 3.5E-09 2.5E-12 2.5E-12 3.6E-08
Fruit 3.5E-09 2.6E-12 2.6E-12 3.6E-08
Cereals 1.3E-09 5.1E-13 5.1E-13 1.3E-08
Meat 1.4E-12 1.9E-13 1.9E-13 1.3E-11
Poultry 5.7E-15 4.6E-16 4.6E-16 5.4E-14
Cow Milk 8.1E-13 6.8E-13 6.8E-13 1.4E-12
Eggs 4.7E-13 6.5E-15 6.5E-15 4.8E-12
Soil Ing 4.6E-12 1.7E-15 1.7E-15 4.8E-11

Total 2.4E-07 1.4E-11 1.4E-11 2.4E-06



------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25
------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 4.8E-16
Sur Soil 2.3E-13
--------------- -------
Total 2.3E-13

Page C. 4



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C. e title: Chronic ( No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------------
Inhale

--- -------
9.4E-08

-------
9.6E-12

-------
1.5E-11

-------
5.7E-11

------- ------- ------- -------
1.7E-10 1.5E-05 1.2E-06 2.3E-07

Leaf Veg 9.9E-13 1.5E-11 3.5E-11 1.9E-10 5.9E-10 1.7E-07 1.4E-08 2.5E-09
Oth. Veg 2.5E-12 2.8E-11 6.4E-11 3.5E-10 1.1E-09 2.4E-07 2.OE-08 3.5E-09
Fruit 2.6E-12 2.9E-11 6.6E-11 3.6E-10 1.1E-09 2.4E-07 2.OE-08 3.5E-09
Cereals 5.1E-13 8.OE-12 1.9E-11 1.OE-10 3.1E-10 8.4E-08 6.8E-09 1.3E-09
Meat 1.9E-13 1.4E-12 3.1E-12 1.6E-11 4.6E-11 4.4E-10 1.6E-10 1.5E-12
Poultry 4.6E-16 2.0E-15 4.1E-15 2.2E-14 7.1E-14 1.2E-12 3.9E-13 5.7E-15
Cow Milk 6.8E-13 2.2E-12 4.1E-12 2.3E-11 8.2E-11 1.3E-09 5.4E-10 8.1E-13
Eggs 6.5E-15 2.3E-14 4.5E-14 2.5E-13 8.7E-13 4.3E-11 7.5E-12 4.7E-13
Soil Ing
- ----------

1.7E-15
-- -------

2.8E-14
-------

6.7E-14
-------

3.7E-13
-------

1.1E-12 3.1E-10 2.5E-11 4.7E-12
------- ------- ------- - ---

T^cal 9.4E-08 9.3E-11 2.1E-10 1.1E-09
- --

3.4E-09 1.6E-05 1.2E-06 2.4E-07

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
2.3E-07

-------
6.3E-12

-------
6.2E-12

-------
2.3E-06

Leaf Veg 2.5E-09 9.9E-13 9.9E-13 2.6E-08
Oth. Veg 3.5E-09 2.5E-12 2.5E-12 3.6E-08
Fruit 3.5E-09 2.6E-12 2.6E-12 3.6E-08
Cereals 1.3E-09 5.1E-13 5.1E-13 1.3E-08
Meat 1.4E-12 1.9E-13 1.9E-13 1.3E-11
Poultry 5.7E-15 4.6E-16 4.6E-16 5.4E-14
Cow Milk 8.1E-13 6.8E-13 6.8E-13 1.4E-12
Eggs 4.7E-13 6.5E-15 6.5E-15 4.8E-12
Soil Ing 4.6E-12 1.7E-15 1.7E-15 4.8E-11

Total 2.4E-07 1.4E-11 1.4E-11 2.4E-06



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

4.8E-16
2. 3E-13

2. 3E-13

1.0
1.0

70.0
Rem

Page C. 6



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic ( No Action) Offsite MI - E

Executed on: 10/12/95 at 13:56:25
------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Committed Dose Equivalent

Radionuclide Lung Stomach S Int. UL Int.
--------------- ------- ------- ------- -------
SR 90 1.2E-11 1.7E-11 2.5E-11 1.5E-10
Y 90 4.7E-13 3.OE-11 7.2E-11 3.6E-10
PU 239 9.4E-08 4.7E-11 1.1E-10 6.OE-10
--------------- ------- ------- ------- -------
Total 9.4E-08 9.3E-11 2.1E-10 1.1E-09

Radionuclide

SR 90
Y 90
P" 239
- -------------
Total

Ovaries Muscle Thyroid Liver

8.5E-12 8.4E-12 8.5E-12 0.0E+00
4.4E-16 3.8E-16 3.9E-16 1.1E-14
2.4E-07 5.4E-12 5.3E-12 2.4E-06
------- ------- ------- -------
2.4E-07 1.4E-11 1.4E-11 2.4E-06

levated Release

Page C. 7
------------------------------

1.0
1.0

70.0
Rem

by Radionuclide

LL Int. Bone Su R Marro Testes
------- ------- ------- -------
6.3E-10 1.6E-08 6.7E-09 8.5E-12
8.9E-10 1.2E-14 1.2E-14 3.9E-16
1.8E-09 1.6E-05 1.2E-06 2.4E-07
------- ------- ------- -------
3.4E-09 1.6E-05 1.2E-06 2.4E-07

External Dose by Radionuclide

Radionuclide

SR 90
Y 90
PU 239
---------------
Total

4.2E-15
2. 2E-13
3.3E-15

2.3E-13



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite MI - Elevated Release

Executed on: 10/12/95 at 13:56:25
---------------------------------------------------------------

Release period:
Uptake/exposure
Dose commitment
Dose units:

Cui

Radionuclide
---------------
SR 90
Y 90
PU 239

period:
period:

nulative

Lung

1. 2E-11
4.7E-13
9.4E-08

Page C. 8

1.0
1.0

70.0
Rem

Internal Dose to Organs by Radionuclide

Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------- ------- ------- ------- ------- ------- -------
1.7E-11 2.5E-11 1.5E-10 6.3E-10 1.6E-08 6.7E-09 8.5E-12
3.OE-11 7.2E-11 3.6E-10 8.9E-10 1.2E-14 1.2E-14 3.9E-16
4.7E-11 1.1E-10 6.OE-10 1.8E-09 1.6E-05 1.2E-06 2.4E-07

Total 9.4E-08 9.3E-11 2.1E-10 1.1E-09 3.4E-09 1.6E-05 1.2E-06 2.4E-07

Radionuclide
--------------

Ovaries
-

Muscle Thyroid Liver

SR 90
-------
8.5E-12

-------
8.4E-12

-------
8.5E-12

-------
O.0E+00

Y 90 4.4E-16 3.8E-16 3.9E-16 1.1E-14
P°" 239
- ---------

2.4E-07 5.4E-12 5.3E-12 2.4E-06
----

Total
-------
2.4E-07

-------
1.4E-11

-------
1.4E-11

-------
2.4E-06

External Dose by Radionuclide

Radionuclide
---------------
SR 90

-------
4.2E-15

Y 90 2.2E-13
PU 239
------

3.3E-15
---------

Total
-------
2.3E-13



-------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

14:03:55
----------------------------

Page A. 1
------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED =

Input file name: \GENII\RFSPOEV2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Rel
Release
Radio- Air
nuclide Ci/yr
-------- -------
SR90 8.OE-05
PU239 1.4E-04

ease Terms------
Surface Buried
Water Source
Ci/yr Ci/m3

------- -------
O.0E+00 O.0E+00
O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

.7E+00 Stack height (m)
L+01 Stack flow (m3/s)

,.3E-01 Stack radius (m)
1.6E+01 Effluent temperaure ( degrees C)

Building Wake Model used.
Release from vent or short stack on building roof



O.0E+00 Building cross-sectional (vertical) area (m2)
O.OE+00 Building height (m)

EXTERNAL EXPOSURE
S E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW
FOOD TIME
TYPE d
-------- -----
Leaf Veg 90.0
Oth. Veg 90.0
Fruit 90.0
Cereals 90.0

--IRRIGATION--
S RATE TIME
* in/yr mo/yr

0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

ANIMAL FOOD INGESTION

PROD- --CONSUMPTION--
YIELD UCTION HOLDUP RATE
kg/m2
---

kg/yr d
--- --- ------

kg/yr
------

1.5
-

14.0 1.5E+01
4.0 14.0 1.4E+02
2.0 14.0 6.4E+01
0.8 180.0 7.2E+01

---HUMAN---- TOTAL DRINK -------------STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE

--------

kg/yr d
------ -----

kg/yr

------

FRACT.

-------

TION

----
d

----

*

-

in/yr

-----

mo/yr

-----

kg/m3

-----

d

-----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----- ------ --FRESH FORAGE- ------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



-------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic ( No Action) Offsite Population - Elevated Release

Executed on: 10/12/95 at 14:04:15 Page B. 1
------------------------------------------------------------------------------
1.6E-03 Population-weighted chi/Q



------------------------------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

C. a title: Chronic (No Action) Offsite Population - Elevated Release

Executed on: 10/12/95 at 14:04:43 Page C. 1
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
---- ----

Gonads 9.3E-03 2.5E-01
- -

2.3E-03
Breast 4.OE-07 1.5E-01 6.1E-08
R Marrow 4.8E-02 1.2E-01 5.7E-03
Lung 3.8E-03 1.2E-01 4.5E-04
Thyroid 4.OE-07 3.OE-02 1.2E-08
Bone Sur 6.1E-01 3.OE-02 1.8E-02
Liver 9.5E-02 6.OE-02 5.7E-03
LL Int. 7.4E-05 6.OE-02 4.4E-06
UL Int. 2.5E-05 6.OE-02 1.5E-06
S Int. 4.7E-06 6.0E-02 2.8E-07
Stomach 2.2E-06 6.OE-02 1.3E-07

--------------------------------------
Internal Effective Dose Equivalent

-----------
3.3E-02

External Dose 6.2E-09

Annual Effective Dose Equivalent 3.3E-02

Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:

Total Inhalation EDE:
Total Ingestion EDE:

------------------
Bone Sur
Inh
PU239

3.2E-02
7.7E-04



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C. e title: Chronic (No Action) Offsite Population - Elevated Release

Executed on: 10/12/95 at 14:04:43 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

1.0
1.0

70.0
Person rem

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.OE+00 ...

+ +
1 1.1E-03 + 8.OE-04 + 7.6E-04 +... = 3.3E-02

' :ernal
11 11 11

Aunual 1.1E-03 + 8.OE-04 + 7.6E-04 +... = 3.3E-02
Dose

+ + + +
External
Annual 6.2E-09 O.0E+00 O.0E+00 ... 6.2E-09
Dose

Annual
Dose 1.1E-03 + 8.OE-04 + 7.6E-04 +... = 3.3E-02

1.1E-03

Internal
Effective
Dose
Equivalent

Cumulative
Internal
Dose

Cumulative
Dose

Maximum
Annual
Dose Occurred
In Year 1



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C. e title: Chronic (No Action) Offsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

14:04:43
----------------------------

Page C. 3
------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

2uta1

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

3.8E-03
2.0E-08
6. 3E-08
2.0E-08
1.8E-08
6. 8E-09
8.5E-12
2. 3E-08
1.7E-10
6.9E-11

3.9E-07
3. 1E-07
7. 6E-07
2.4E-07
2.9E-07
5.0E-08
6.3E-11
1. 3E-07
1. 3E-09
1. 1E-09

6.0E-07
7.4E-07
1. 7E-06
5.5E-07
6.8E-07
1. 1E-07
1.3E-10
2.6E-07
2.8E-09
2.7E-09

2. 3E-06
4. 1E-06
9.5E-06
3.0E-06
3.7E-06
5. 6E-07
7.1E-10
1. 4E-06
1. 5E-08
1.5E-08

6.7E-06
1. 2E-05
2.8E-05
8. 9E-06
1.1E-05
1. 6E-06
2.1E-09
4.2E-06
4. 3E-08
4. SE-08

6.0E-01
3.4E-03
6.0E-03
1.9E-03
3.1E-03
1. 5E-05
2.2E-08
4. 3E-05
1.1E-06
1. 3E-05

4.6E-02
2. 7E-04
5.0E-04
1. 6E-04
2.5E-04
5.6E-06
7. 3E-09
1.9E-05
2.0E-07
1.0E-06

9.1E-03
5.0E-05
8. 9E-05
2.8E-05
4.7E-05
5.1E-08
1.1E-10
2.8E-08
1. 3E-08
1. 9E-07

3.8E-03 2.2E-06 4.7E-06 2.5E-05 7.4E-05 6.1E-01 4.8E-02 9.3E-03

Ovaries Muscle Thyroid Liver

9.OE-03 2.5E-07
5.OE-05 2.OE-08
8.9E-05 6.3E-08
2.8E-05 2.OE-08
4.6E-05 1.8E-08
5.1E-08 6.8E-09
1.1E-10 8.5E-12
2.8E-08 2.3E-08
1.3E-08 1.7E-10
1.9E-07 6.9E-11

2.5E-07
2.0E-08
6.3E-08
2.0E-08
1. 8E-08
6.8E-09
8.5E-12
2. 3E-08
1.7E-10
6.9E-11

9. 3E-02
5.1E-04
9.1E-04
2.8E-04
4.8E-04
4.5E-07
1.0E-09
4.6E-08
1.3E-07
1. 9E-06

Total 9.3E-03 4.OE-07 4.OE-07 9.5E-02



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) Offsite Population - Elevated Release

Executed on: 10/12/95 at 14:04:43 Page C. 4

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.2E-11
Sur Soil 6.2E-09
--------------- -------
Total 6.2E-09



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C a title: Chronic (No Action) Offsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

14:04:43
----------------------------

Page C. 5
------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
------------

Lung
--- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int. Bone Su R Marro Testes
------- ------- ------- --- ---

Inhale 3.8E-03 3.9E-07 6.OE-07 2.3E-06
-

6.7E-06 6.OE-01 4.6E-02 9.1E-03
Leaf Veg 2.OE-08 3.1E-07 7.4E-07 4.1E-06 1.2E-05 3.4E-03 2.7E-04 5.0E-05
Oth. Veg 6.3E-08 7.6E-07 1.7E-06 9.5E-06 2.8E-05 6.OE-03 5.OE-04 8.9E-05
Fruit 2.OE-08 2.4E-07 5.5E-07 3.OE-06 8.9E-06 1.9E-03 1.6E-04 2.8E-05
Cereals 1.8E-08 2.9E-07 6.8E-07 3.7E-06 1.1E-05 3.1E-03 2.5E-04 4.7E-05
Meat 6.8E-09 5.OE-08 1.1E-07 5.6E-07 1.6E-06 1.5E-05 5.6E-06 5.1E-08
Poultry 8.5E-12 6.3E-11 1.3E-10 7.1E-10 2.1E-09 2.2E-08 7.3E-09 1.1E-10
Cow Milk 2.3E-08 1.3E-07 2.6E-07 1.4E-06 4.2E-06 4.3E-05 1.9E-05 2.8E-08
Eggs 1.7E-10 1.3E-09 2.8E-09 1.5E-08 4.3E-08 1.1E-06 2.OE-07 1.3E-08
Soil Ing 6.9E-11 1.1E-09 2.7E-09 1.5E-08 4.5E-08 1.3E-05 1.OE-06 1.9E-07
. .----------
7Qta1

-- -------
3.8E-03

-------
2.2E-06

-------
4.7E-06

-------
2.5E-05

------- ------- ------- -------
7.4E-05 6.1E-01 4.8E-02 9.3E-03

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
9.OE-03

-------
2.5E-07

-------
2.5E-07

-------
9.3E-02

Leaf Veg S.OE-05 2.OE-08 2.OE-08 5.1E-04
Oth. Veg 8.9E-05 6.3E-08 6.3E-08 9.1E-04
Fruit 2.8E-05 2.OE-08 2.OE-08 2.8E-04
Cereals 4.6E-05 1.8E-08 1.8E-08 4.8E-04
Meat 5.1E-08 6.8E-09 6.8E-09 4.5E-07
Poultry 1.1E-10 8.5E-12 8.5E-12 1.OE-09
Cow Milk 2.8E-08 2.3E-08 2.3E-08 4.6E-08
Eggs 1.3E-08 1.7E-10 1.7E-10 1.3E-07
Soil Ing 1.9E-07 6.9E-11 6.9E-11 1.9E-06

Total 9.3E-03 4.0E-07 4.OE-07 9.5E-02



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C. e title: Chronic (No Action) Offsite Population - Elevated Release

Executed on: 10/12/95 at 14:04:43 Page C
--------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

Total

2.2E-11
6.2E-09

6.2E-09

6



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

C. e title: Chronic (No Action) Offsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

14:04:43
----------------------------

Page C. 7
------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
---------------
SR 90

-------
3.4E-07

-------
3.6E-07

-------
5.4E-07

-------
3.1E-06

-------
1.3E-05

-------
3.6E-04

-------
1.5E-04

-------
1.9E-07

Y 90 6.5E-08 7.2E-07 1.7E-06 8.5E-06 2.1E-05 3.7E-10 3.6E-10 1.2E-11
PU 239 3.8E-03 1.1E-06 2.4E-06 1.3E-05 4.OE-05 6.1E-01 4.7E-02 9.3E-03
---------------
Total

-------
3.8E-03

-------
2.2E-06

-------
4.7E-06

-------
2.5E-05

-------
7.4E-05

-------
6.1E-01

-------
4.8E-02

-------
9.3E-03

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.9E-07 1.9E-07 1.9E-07 0.0E+00
Y 90 1.3E-11 1.2E-11 1.2E-11 3.6E-10
' 239 9.3E-03 2.1E-07 2.1E-07 9.5E-02
------------
Total

--- -------
9.3E-03

-------
4.OE-07

-------
4.OE-07

-------
9.5E-02

External Dose by Radionuclide

Radionuclide
--------------- -------
SR 90 1.1E-10
Y 90 6.OE-09
PU 239 9.7E-11

Total 6.2E-09



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

C e title: Chronic (No Action) Offsite Population - Elevated Release

Executed on:
-------------

10/12/95
---------

at
----

14:04:43
----------------------------

Page C. 8
------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
SR 90

-- -------
3.4E-07

-------
3.6E-07

-------
5.4E-07

-------
3.1E-06

-------
1.3E-05

-------
3.6E-04

-------
1.5E-04

-------
1.9E-07

Y 90 6.5E-08 7.2E-07 1.7E-06 8.5E-06 2.1E-05 3.7E-10 3.6E-10 1.2E-11
PU 239 3.8E-03 1.1E-06 2.4E-06 1.3E-05 4.OE-05 6.1E-01 4.7E-02 9.3E-03
-------------
Total

-- -------
3.8E-03

-------
2.2E-06

-------
4.7E-06

-------
2.5E-05

-------
7.4E-05

-------
6.1E-01

-------
4.8E-02

-------
9.3E-03

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.9E-07 1.9E-07 1.9E-07 0.0E+00
Y 90 1.3E-11 1.2E-11 1.2E-11 3.6E-10

239 9.3E-03 2.1E-07 2.1E-07 9.5E-02
------------
Total

--- -------
9.3E-03

-------
4.OE-07

-------
4.OE-07

-------
9.5E-02

External Dose by Radionuclide

Radionuclide
--------------- -------
SR 90 1.1E-10
Y 90 6.OE-09
PU 239 9.7E-11

Total 6.2E-09



Emissions for Gravel Fill Operations
CI/hr b 10 for 3 days for 2ZaLjt of 177 tan

r
Total AI ha 3.30E-12 3,3E-11 7.91E-10 9.83E-11
Total Beta 9.03E-1 1 9.03E-10 2.17E-08 2.69E-09
Sr-90 9.76E-10 9.76E-09 2.34E-07 2.91E-08
Cs-137 6.05E-09 6.05E-08 1.45E-06 1.81 E-07
1-129 5.25E-09 5.25E-08 1.26E-06 . 1.57E-07
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--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 11:44:20 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSMIGFN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

--------------------------------------------------------------------------------------------------------------------------------------------------------------

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
-------- ------- ------- -------
PU239 9.8E-11 O.0E+00 O.0E+00
SR90 2.7E-09 O.0E+00 O.0E+00
SR90 2.9E-08 O.0E+00 O.0E+00
CS137 1.8E-07 0.0E+00 0.0E+00
I 129 1.6E-07 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2.2E+04 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)

Ground level release.



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION--
FOOD TIME S RATE TIME YIELD
TYPE d * in/yr mo/yr kg/m2
--------
Leaf Veg

-----
90.0

-
0

-----
0.0

-----
0.0

-----
1.5

Oth. Veg 90.0 0 0.0 0.0 4.0
Fruit 90.0 0 0.0 0.0 2.0
Cereals 90.0 0 0.0 0.0 0.8

PROD- --CONS1
UCTION HOLDUP
kg/yr d
------- ---1.0

5.0
5.0

180.0

JMPTION--
RATE
kg/yr

3.0E+01
2.2E+02
3.3E+02
8.0E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----- ------ --STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr
------

d
-----

kg/yr
------

FRACT.
-------

TION
----

d
----

*
-

in/yr
-----

mo/yr
-----

kg/m3
-----

d
-----

Meat 8.0E+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----- ------ --FRESH FORAGE- ------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 11:44:40 Page B. 1
------------------------

6.0E-08 Individual chi/Q



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 11:45:01
---------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 3.8E-12 2.5E-01 9.6E-13
Breast 3.6E-12 1.5E-01 5.3E-13
R Marrow 8.4E-12 1.2E-01 1.OE-12
Lung 3.5E-12 1.2E-01 4.2E-13
Thyroid 3.5E-09 3.OE-02 1.0E-10
Bone Sur 2.9E-11 3.OE-02 8.6E-13
LL Int. 4.5E-12 6.OE-02 2.7E-13
UL Int. 3.9E-12 6.OE-02 2.3E-13
Stomach 3.7E-12 6.OE-02 2.2E-13
S Int. 3.7E-12 6.OE-02 2.2E-13
Liver 2.6E-12 6.OE-02 1.6E-13

---------------------------
internal Effective Dose Equ

-----------
ivalent

-----------
1.1E-10

External Dose 7.6E-14

---------------------------
Annual Effective Dose Equiv

-----------
alent

-----------
1.1E-10

-----------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-----------------------------------------------
Total Inhalation EDE: 1.4E-12
Total Ingestion EDE: 1.1E-10
-----------------------------------------------

Page C. 1



---------------------------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 11:45:01 Page C.
---------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3 ...

Internal
intake
Year: 3 O.0E+00 ...

+
2 0.0E+00 O.0E+00 . .. Internal

+ + Effective
1 9.6E-11 + 1.1E-11 + 1.3E-12 +... = 1.1E-10 Dose

II I I I

Equivalent

Internal I Cumulative
Annual 9.6E-11 + 1.1E-11 + 1.3E-12 +... = 1.1E-10 Internal
Dose Dose

+ + + +
External
Annual 7.6E-14 O.0E+00 O.0E+00 .. . 7.6E-14
Dose

Annual II II II (I Cumulative
Dose 9.6E-11 + 1.1E-11 + 1.3E-12 +... = 1.1E-10 Dose

Maximum
9.6E-11 Annual

Dose Occurred
In Year 1

2



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 11:45:01 Page C. 3

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 6.6E-15 9.1E-15 1.4E-14 8.4E-14 3.5E-13 8.5E-12 3.7E-12 4.7E-15
Y 90 2.4E-16 1.7E-14 4.OE-14 2.OE-13 4.9E-13 6.5E-18 6.4E-18 2.1E-19
I 129 2.3E-13 3.3E-13 2.OE-13 2.OE-13 2.OE-13 2.6E-13 2.8E-13 1.9E-13
CS 137 3.1E-12 3.4E-12 3.4E-12 3.4E-12 3.4E-12 3.1E-12 3.2E-12 3.4E-12
PU 239 1.OE-13 5.OE-17 1.2E-16 6.4E-16 2.OE-15 1.7E-11 1.3E-12 2.5E-13
---------------
Total

-------
3.5E-12

-------
3.7E-12

-------
3.7E-12

-------
3.9E-12

-------
4.5E-12

-------
2.9E-11

------- -------
8.4E-12 3.8E-12

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

------------
90

-------
4.7E-15

-------
4.6E-15

-------
4.7E-15

-------
O.0E+00

Y 90 2.4E-19 2.1E-19 2.1E-19 6.2E-18
I 129 2.OE-13 4.7E-13 3.5E-09 0.0E+00
CS 137 3.1E-12 3.1E-12 3.1E-12 0.0E+00
PU 239 2.5E-13 5.8E-18 5.6E-18 2.6E-12

Total 3.6E-12 3.6E-12 3.5E-09 2.6E-12



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 11:45:01
---------------------------------------------------------------

Page C. 4

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Inhalation Ingestion
Effective Effective

Radio- Dose Dose
nuclide
--------

Equivalent
----------

Equivalent
----------

SR 90 9.6E-14 6.3E-13
Y 90 5.9E-17 4.5E-14
I 129 3.9E-13 1.0E-10
CS 137 8.7E-14 3.OE-12
PU
---

239
-----

8.5E-13
----------

4.OE-14
----------

Internal Annual
Effective Effective

External Dose Dose
Dose Equivalent Equivalent

----------
2.2E-18

----------
7.3E-13

----------
7.3E-13

1.2E-16 4.5E-14 4.5E-14
1.4E-15 1.0E-10 1.0E-10
7.4E-14 3.1E-12 3.1E-12
3.4E-21

----------
8.9E-13

----------
8.9E-13

----------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on: 10/16/95 at 11:58:36 Page A. 1
------------------------------------------------------------------------------

This is a far-field ( wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

input file name: \GENII\RFSPOGFN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

----------------------------------------

--------

----------------------------------------------------------------------------------------------------------------------

----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
--------

Ci/yr
-------

Ci/yr
-------

Ci/m3
-------

PU239 9.8E-11 O.0E+00 O.0E+00
SR90 2.7E-09 O.0E+00 O.0E+00
SR90 2.9E-08 O.0E+00 O.0E+00
CS137 1.8E-07 0.0E+00 0.0E+00
I 129 1.6E-07 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.
Ground level release.

EXTERNAL EXPOSURE



8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
-------- ----- - ----- ----- -
Leaf Veg 90.0 0 0.0 0.0

----
1.5

------- ------ ------
14.0 1.5E+01

0th. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02
Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01
Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----- ------ --STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT. TION
------ ----- ------ ------- ----

d
----

* in/yr
- -----

mo/yr kg/m3 d
----- ----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----- --------FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on: 10/16/95 at 11:58:56 Page B. 1

------------------------------------------------------------------------------
2.9E-03 Population-weighted chi/Q



-------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on:
-------------

10/16/95
---------

at 11:59:35
--------------------- -------------

Page C. 1
----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed weighted
Dose weighting Dose

organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 1.4E-07 2.5E-01 3.5E-08
Breast 1.3E-07 1.5E-01 1.9E-08
R Marrow 2.9E-07 1.2E-01 3.4E-08
Lung 1.3E-07 1.2E-01 1.5E-08
Thyroid 1.2E-04 3.OE-02 3.5E-06
Bone Sur 1.1E-06 3.OE-02 3.4E-08
LL Int. 1.5E-07 6.OE-02 9.1E-09
UL Int. 1.4E-07 6.0E-02 8.2E-09
Stomach 1.3E-07 6.OE-02 8.OE-09
S Int. 1.3E-07 6.OE-02 7.9E-09
Liver 1.2E-07 6.OE-02 7.3E-09

----------------
internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
3.7E-06

External Dose 2.4E-09
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
3.7E-06

-----------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-----------------------------------------------
Total Inhalation EDE: 6.9E-08
Total Ingestion EDE: 3.6E-06
-----------------------------------------------



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on: 10/16/95 at 11:59:35 Page C.
---------------------------------------------------------------------------

Release period:
uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

1.0
1.0

70.0
Person rem

Internal .
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ... Internal

+ + Effective
1 3.3E-06 + 3.6E-07 + 4.3E-08 +... = 3.7E-06 Dose

II II II

Equivalent

Internal Cumulative
Annual 3.3E-06 + 3.6E-07 + 4.3E-08 +... = 3.7E-06 Internal
Dose Dose

+ + + +
External
Annual 2.4E-09 O.0E+00 O.0E+00 .. . 2.4E-09
Dose

Annual II II II II Cumulative
Dose 3.3E-06 + 3.6E-07 + 4.3E-08 +... = 3.7E-06 Dose

Maximum
3.3E-06 Annual

Dose Occurred
In Year 1

2



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on: 10/16/95 at 11:59:35 Page C. 3
------------------------------------------------------------------------------

Release period:
uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

-------------
Inhale

-- -------
9.5E-09

-------
4.6E-09

-------
4.8E-09

-------
4.8E-09

------- ------- ------- -------
5.1E-09 8.3E-07 8.9E-08 1.6E-08

Leaf Veg 5.1E-09 5.7E-09 5.6E-09 6.5E-09 8.4E-09 3.2E-08 1.5E-08 5.4E-09
Oth. veg 9.3E-09 1.1E-08 1.1E-08 1.3E-08 2.OE-08 9.3E-08 4.3E-08 9.9E-09
Fruit 2.9E-09 3.3E-09 3.3E-09 4.2E-09 6.2E-09 3.OE-08 1.4E-08 3.1E-09
Cereals 4.7E-09 5.4E-09 5.2E-09 6.OE-09 7.8E-09 3.OE-08 1.4E-08 5.1E-09
Meat 5.9E-08 6.4E-08 6.4E-08 6.5E-08 6.5E-08 6.7E-08 6.3E-08 6.4E-08
Poultry 2.6E-10 2.9E-10 2.9E-10 2.9E-10 2.9E-10 2.7E-10 2.7E-10 2.9E-10
Cow Milk 3.5E-08 3.9E-08 3.7E-08 3.7E-08 3.9E-08 6.4E-08 4.8E-08 3.6E-08
Eggs 1.1E-10 1.4E-10 1.2E-10 1.2E-10 1.4E-10 3.3E-10 2.1E-10 1.1E-10
Soil Ing
-------------

1.8E-11
-- -------

2.OE-11
-------

2.OE-11
-------

2.3E-11
-------

3.OE-11 1.1E-10 5.4E-11 2.0E-11
------- ------- ------- -------

Total 1.3E-07 1.3E-07 1.3E-07 1.4E-07 1.5E-07 1.1E-06 2.9E-07 1.4E-07

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
1.6E-08

-------
4.3E-09

-------
6.6E-07

-------
1.2E-07

Leaf Veg 5.1E-09 5.5E-09 7.1E-06 6.6E-10
Oth. Veg 9.3E-09 1.OE-08 1.4E-05 1.2E-09
Fruit 2.9E-09 3.2E-09 4.4E-06 3.6E-10
Cereals 4.7E-09 5.1E-09 7.1E-06 6.2E-10
Meat 5.9E-08 5.9E-08 6.4E-06 6.OE-13
Poultry 2.6E-10 2.6E-10 2.1E-09 1.3E-15
Cow Milk 3.4E-08 3.9E-08 7.7E-05 7.9E-14
Eggs 1.1E-10 1.6E-10 6.7E-07 1.7E-13
Soil Ing 1.8E-11 1.9E-11 1.7E-08 2.4E-12

Total 1.3E-07 1.3E-07 1.2E-04 1.2E-07



-----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on: 10/16/95 at 11:59:35

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.3E-11
Sur Soil 2.4E-09
--------------- -------
Total 2.4E-09

Page C. 4

1.0
1.0

70.0
Person rem



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on:
-------------

10/16/95
---------

at 11:59:35
----------------------------------

Page C. 5
----------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

----------
Inhale

----- -------
9.8E-09

-------
4.6E-09

-------
4.8E-09

-------
4.8E-09

-------
5.1E-09

-------
8.3E-07

-------
8.9E-08

-------
1.6E-08

Leaf Veg 5.1E-09 5.7E-09 5.6E-09 6.5E-09 8.4E-09 3.2E-08 1.5E-08 5.4E-09
Oth. Veg 9.3E-09 1.1E-08 1.1E-08 1.3E-08 2.OE-08 9.3E-08 4.3E-08 9.9E-09
Fruit 2.9E-09 3.3E-09 3.3E-09 4.2E-09 6.2E-09 3.OE-08 1.4E-08 3.1E-09
Cereals 4.7E-09 5.4E-09 5.2E-09 6.OE-09 7.8E-09 3.OE-08 1.4E-08 5.1E-09
Meat 5.9E-08 6.4E-08 6.4E-08 6.5E-08 6.5E-08 6.7E-08 6.3E-08 6.4E-08
Poultry 2.6E-10 2.9E-10 2.9E-10 2.9E-10 2.9E-10 2.7E-10 2.7E-10 2.9E-10
Cow Milk 3.5E-08 3.9E-08 3.7E-08 3.7E-08 3.9E-08 6.4E-08 4.8E-08 3.6E-08
Eggs 1.1E-10 1.4E-10 1.2E-10 1.2E-10 1.4E-10 3.3E-10 2.1E-10 1.1E-10
Soil Ing 1.5E-11 2.OE-11 2.OE-11 2.3E-11 3.OE-11 1.1E-10 5.4E-11 2.OE-11

Total 1.3E-07 1.3E-07 1.3E-07 1.4E-07 1.5E-07 1.1E-06 2.9E-07 1.4E-07

Pathway Ovaries Muscle Thyroid Liver

Inhale 1.6E-08 4.3E-09 6.6E-07 1.2E-07
Leaf Veg 5.1E-09 5.5E-09 7.1E-06 6.6E-10
Oth. Veg 9.3E-09 1.OE-08 1.4E-05 1.2E-09
Fruit 2.9E-09 3.2E-09 4.4E-06 3.6E-10
Cereals 4.7E-09 5.1E-09 7.1E-06 6.2E-10
Meat 5.9E-08 5.9E-08 6.4E-06 6.OE-13
Poultry 2.6E-10 2.6E-10 2.1E-09 1.3E-15
Cow Milk 3.4E-08 3.9E-08 7.7E-05 7.9E-14
Eggs 1.1E-10 1.6E-10 6.7E-07 1.7E-13
Soil Ing 1.8E-11 1.9E-11 1.7E-08 2.4E-12

Total 1.3E-07 1.3E-07 1.2E-04 1.2E-07



--------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on: 10/16/95 at 11:59:35 Page C
--------------------------------------------------------------------------

Release period:
uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.3E-11
Sur Soil 2.4E-09
--------------- -------
Total 2.4E-09

6



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fill) Population - Ground Release

Executed on:
-------------

10/16/95
---------

at 11:59:35
----------------------------------

Page C. 7
----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.3E-10 2.4E-10 3.6E-10 2.1E-09 8.7E-09 2.4E-07 1.OE-07 1.3E-10
Y 90 4.3E-11 4.9E-10 1.1E-09 5.7E-09 1.4E-08 2.5E-13 2.4E-13 8.1E-15
I 129 8.OE-09 1.1E-08 6.8E-09 6.8E-09 6.8E-09 8.9E-09 9.4E-09 6.3E-09
CS 137 1.1E-07 1.2E-07 1.2E-07 1.2E-07 1.2E-07 1.1E-07 1.1E-07 1.2E-07
PU 239 4.8E-09 1.4E-12 3.1E-12 1.6E-11 5.1E-11 7.9E-07 6.1E-08 1.2E-08
---------------
Total

-------
1.3E-07

-------
1.3E-07

-------
1.3E-07

-------
1.4E-07

-------
1.5E-07

-------
1.1E-06

-------
2.9E-07

-------
1.4E-07

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

------------
90

-------
1.3E-10

-------
1.3E-10

-------
1.3E-10

-------
O.0E+00

Y 90 9.0E-15 8.OE-15 8.1E-15 2.4E-13
I 129 6.8E-09 1.6E-08 1.2E-04 0.0E+00
CS 137 1.1E-07 1.1E-07 1.1E-07 0.0E+00
PU 239 1.2E-08 2.7E-13 2.7E-13 1.2E-07

Total 1.3E-07 1.3E-07 1.2E-04 1.2E-07

External Dose by Radionuclide

Radionuclide

SR 90 7.3E-14
Y 90 3.9E-12
I 129 4.6E-11
CS 137 2.4E-09
PU 239 1.2E-16

Total 2.4E-09



-----------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic Offsite (Gravel Fi

Executed on: 10/16/95 at 11:59:35
----------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Cumulative Internal Dose to

Radionuclide Lung Stomach S Int.

--------------- ------- ------- -------
SR 90 2.3E-10 2.4E-10 3.6E-10

Y 90 4.3E-11 4.9E-10 1.1E-09
I 129 8.OE-09 1.1E-08 6.8E-09

CS 137 1.1E-07 1.2E-07 1.2E-07
PU 239 4.8E-09 1.4E-12 3.1E-12

Ll) Population - Ground Release

Page C. 8
--------------------------------------

1.0
1.0

70.0
Person rem

Organs by Radionuclide

UL Int. LL Int. Bone Su R Marro Testes

------- ------- ------- ------- -------
2.1E-09 8.7E-09 2.4E-07 1.OE-07 1.3E-10
5.7E-09 1.4E-08 2.5E-13 2.4E-13 8.1E-15
6.8E-09 6.8E-09 8.9E-09 9.4E-09 6.3E-09
1.2E-07 1.2E-07 1.1E-07 1.1E-07 1.2E-07
1.6E-11 5.1E-11 7.9E-07 6.1E-08 1.2E-08

Total 1.3E-07 1.3E-07 1.3E-07 1.4E-07 1.5E-07 1.1E-06 2.9E-07 1.4E-07

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.3E-10 1.3E-10 1.3E-10 0.0E+00

Y 90 9.OE-15 8.OE-15 8.1E-15 2.4E-13

I 129 6.8E-09 1.6E-08 1.2E-04 0.0E+00
CS 137 1.1E-07 1.1E-07 1.1E-07 0.0E+00

PU 239 1.2E-08 2.7E-13 2.7E-13 1.2E-07

Total 1.3E-07 1.3E-07 1.2E-04 1.2E-07

External Dose by Radionuclide

Radionuclide

SR 90 7.3E-14
Y 90 3.9E-12
I 129 4.6E-11
CS 137 2.4E-09
PU 239 1.2E-16

Total 2.4E-09
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------------------------------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:05:47 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ROSMIGFN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air water Source
nuclide
--------

Ci/yr
-------

Ci/yr
-------

Ci/m3
-------

PU239 9.8E-11 O.0E+00 O.0E+00
SR90 2.7E-09 O.0E+00 O.0E+00
SR90 2.9E-08 O.0E+00 O.0E+00
CS137 1.8E-07 0.0E+00 0.0E+00
I 129 1.6E-07 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

1.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)

Ground level release.

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination



INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:05 Page B. 1
------------------------------------------------------------------------------
4.0E-04 Individual chi/Q



------------------------------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:28 Page C. 1
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

Committed
Dose Weighting

Organ
----------

Equivalent
----------

Factors
---------

Gonads 2.3E-09 2.5E-01
Breast 6.1E-10 1.5E-01
R Marrow 1.3E-08 1.2E-01
Lung 1.4E-09 1.2E-01
Thyroid 8.8E-08 3.OE-02
Bone Sur 1.2E-07 3.OE-02
Liver 1.7E-08 6.OE-02
LL Int. 7.2E-10 6.OE-02
S Int. 6.8E-10 6.OE-02
UL Int. 6.8E-10 6.OE-02
Stomach 6.6E-10 6.OE-02

Internal Effective Dose Equivalent
External Dose

Annual Effective Dose Equivalent

-------------------------
Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:
-------------------------
Total Inhalation EDE:
Total Ingestion EDE:
-------------------------

1.0
1.0

70.0

Weighted
Dose

Equivalent

5.8E-10
9.1E-11
1. 5E-09
1.7E-10
2.7E-09
3.5E-09
1.0E-09
4.3E-11
4.1E-11
4.1E-11
3.9E-11

9.7E-09
5.1E-10

1.0E-08

Bone Sur
Inh
PU239

9.7E-09
7.8E-11



--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:28

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Internal
intake
Year: 3

2

1

internal
Annual
Dose

External
Annual
Dose

Annual
Dose

Dose Commitment Year
1 2 3 ...

Page C. 2

0.0E+00 ...
+

O.0E+00 O.0E+00 ... Internal
+ + Effective

3.2E-09 + 5.4E-10 + 2.3E-10 +... = 9.7E-09 Dose
Equivalent

Cumulative
3.2E-09 + 5.4E-10 + 2.3E-10 +... = 9.7E-09 Internal

Dose
+ + + +

5.1E-10 O.0E+00 O.0E+00 ... 5.1E-10

Cumulative
3.7E-09 + 5.4E-10 + 2.3E-10 +... = 1.OE-08 Dose

Maximum
3.7E-09 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:28 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------------
Inhale

--- -------
1.4E-09

-------
6.5E-10

-------
6.8E-10

-------
6.8E-10

-------
7.1E-10

-------
1.2E-07

------- -------
1.3E-08 2.3E-09

Soil Ing
-----------

2.5E-12
--- -------

2.8E-12
-------

2.8E-12
-------

3.2E-12
-------

4.1E-12
-------

1.6E-11
-------

7.5E-12 2.7E-12
------- --------

Total 1.4E-09 6.6E-10 6.8E-10 6.8E-10 7.2E-10 1.2E-07 1.3E-08 2.3E-09

Pathway
--------- ---

Ovaries
-- -------

Muscle
-------

Thyroid
-------

Liver
--------

Inhale 2.3E-09 6.1E-10 8.6E-08 1.7E-08
Soil Ing
-------------

2.5E-12
-- -------

2.6E-12
-------

2.5E-09
-------

3.3E-13
-------

Total 2.3E-09 6.1E-10 8.8E-08 1.7E-08

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.8E-13
Sur Soil 5.1E-10
--------------- -------
Total 5.1E-10



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:28 Page C. 4
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
1.4E-09

-------
6.5E-10

-------
6.8E-10

-------
6.8E-10

-------
7.1E-10

------- ------- -------
1.2E-07 1.3E-08 2.3E-09

Soil Ing
-------------

2.5E-12
-- -------

2.8E-12
-------

2.8E-12
-------

3.2E-12
-------

4.1E-12
-------

1.6E-11 7.5E-12 2.7E-12
------- ------- -------

Total 1.4E-09 6.6E-10 6.8E-10 6.8E-10 7.2E-10 1.2E-07 1.3E-08 2.3E-09

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
2.3E-09

-------
6.1E-10

-------
8.6E-08

-------
1.7E-08

Soil Ing
-------------

2.5E-12
-- -------

2.6E-12
- -----

2.5E-09
-------

3.3E-13
-------

Total 2.3E-09
-
6.1E-10 8.8E-08 1.7E-08

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.8E-13
Sur Soil 5.1E-10
--------------- -------
Total 5.1E-10



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:28 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 1.8E-11 4.9E-12 5.2E-12 1.2E-11 3.7E-11 7.9E-09 3.4E-09 4.5E-12
Y 90 9.OE-15 3.1E-14 7.4E-14 3.7E-13 9.1E-13 2.6E-17 2.6E-17 8.7E-19
I 129 1.9E-11 6.1E-12 5.1E-12 5.1E-12 5.1E-12 7.1E-12 7.7E-12 4.7E-12
CS 137 6.6E-10 6.5E-10 6.7E-10 6.7E-10 6.7E-10 6.0E-10 6.2E-10 6.6E-10
PU 239 6.9E-10 6.1E-14 9.8E-14 4.OE-13 1.1E-12 1.1E-07 8.5E-09 1.7E-09

----------------
Total

-------
1.4E-09

-------
6.6E-10

-------
6.8E-10

-------
6.8E-10

------- ------- ---- -- -------
7.2E-10 1.2E-07 1.3E-08 2.3E-09

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

------------
90

-------
4.5E-12

-------
4.4E-12

-------
4.5E-12

-------
O.0E+00

Y 90 9.1E-19 8.5E-19 8.6E-19 2.5E-17
I 129 5.1E-12 1.2E-11 8.8E-08 0.0E+00
CS 137 6.1E-10 5.9E-10 5.9E-10 0.0E+00
PU 239 1.7E-09 3.8E-14 3.7E-14 1.7E-08

Total 2.3E-09 6.1E-10 8.8E-08 1.7E-08

External Dose by Radionuclide

Radionuclide

SR 90 1.5E-14
Y 90 8.3E-13
I 129 9.0E-12
CS 137 5.OE-10
PU 239 2.1E-17

Total 5.1E-10



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) MI - Ground Release

Executed on: 10/16/95 at 12:06:28 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide
---- --- -

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- -------

SR
- --- -

90 1.8E-11 4.9E-12 5.2E-12 1.2E-11 3.7E-11 7.9E-09 3.4E-09 4.5E-12
Y 90 9.OE-15 3.1E-14 7.4E-14 3.7E-13 9.1E-13 2.6E-17 2.6E-17 8.7E-19
I 129 1.9E-11 6.1E-12 5.1E-12 5.1E-12 5.1E-12 7.1E-12 7.7E-12 4.7E-12
CS 137 6.6E-10 6.5E-10 6.7E-10 6.7E-10 6.7E-10 6.OE-10 6.2E-10 6.6E-10
PU 239 6.9E-10 6.1E-14 9.8E-14 4.OE-13 1.1E-12 1.1E-07 8.5E-09 1.7E-09

-------------
Total

-- -------
1.4E-09

-------
6.6E-10

-------
6.8E-10

-------
6.8E-10

-------
7.2E-10

-------
1.2E-07

------- -------
1.3E-08 2.3E-09

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

----------
90

-- -------
4.5E-12

-------
4.4E-12

-------
4.5E-12

-------
O.0E+00

Y 90 9.1E-19 8.5E-19 8.6E-19 2.5E-17
I 129 5.1E-12 1.2E-11 8.8E-08 0.0E+00
CS 137 6.1E-10 5.9E-10 5.9E-10 0.0E+00
PU 239 1.7E-09 3.8E-14 3.7E-14 1.7E-08

Total 2.3E-09 6.1E-10 8.8E-08 1.7E-08

External Dose by Radionuclide

Radionuclide

SR 90 1.5E-14
Y 90 8.3E-13
I 129 9.OE-12
CS 137 5.0E-10
PU 239 2.1E-17

Total 5.1E-10



-------------------
GENII Dose

(Version

Case title

Calculation Program
1.485 3-Dec-90)

Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on: 10/16/95 at 12:17:10 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED ==

input file name: \GENII\ ROSPOGFN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 10 M- Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
--------
PU239

-------
9.8E-11

-------
O.0E+00

-------
O.0E+00

SR90 2.7E-09 0.0E+00 0.0E+00
SR90 2.9E-08 O.0E+00 O.0E+00
CS137 1.8E-07 0.0E+00 0.0E+00
I 129 1.6E-07 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.
Ground level release.

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination



INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

input prepared by: Date:

Input checked by: Date:



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on: 10/16/95 at 12:17:28 Page B. 1
------------------------------------------------------------------------------
1.6E-03 Population-weighted chi/Q



----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on: 10/16/95 at 12:17:52
----------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Weighted
Dose Weighting Dose

Organ
-------- ---

Equivalent
----------

Factors
---------

Equivalent
----------- - -

Gonads 9.2E-09 2.5E-01 2.3E-09
Breast 2.4E-09 1.5E-01 3.6E-10
R Marrow 5.OE-08 1.2E-01 6.OE-09
Lung 5.5E-09 1.2E-01 6.6E-10
Thyroid 3.6E-07 3.OE-02 1.1E-08
Bone Sur 4.6E-07 3.OE-02 1.4E-08
Liver 6.6E-08 6.OE-02 4.OE-09
LL Int. 2.8E-09 6.OE-02 1.7E-10
S Int. 2.7E-09 6.OE-02 1.6E-10
UL Int. 2.7E-09 6.OE-02 1.6E-10
Stomach 2.6E-09 6.OE-02 1.6E-10

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
3.9E-08

External Dose 1.4E-09

----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
4.OE-08

--------------------------------
Controlling Organ:

----------------
Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: PU239
--------------------------------
Total Inhalation EDE:

----------------
3.8E-08

Total Ingestion EDE:
--------------------------------

3.1E-10
----------------

Page C. 1
--------------------



Case title:

Executed on:
------------

----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Chronic onsite (Gravel Fill) Population - Ground Trlease

10/16/95 at 12:17:52 Page C. 2
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Internal
Intake

Dose Commitment Year
1 2 3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O. 0E+00 ... Internal
+ + Effective

1 1.3E-08 + 2.2E-09 + 9. 1E-10 +... = 3.9E-08 Dose

I

Equivalent

Internal I II II Cumulative
Annual 1.3E-08 + 2.2E-09 + 9. 1E-10 +... = 3.9E-08 Internal
Dose Dose

+ + + +
External
Annual 1.4E-09 O.0E+00 O. 0E+00 ... 1.4E-09
Dose

Annual II II II II Cumulative
Dose 1.4E-0B + 2.2E-09 + 9. 1E-10 +... = 4.OE-08 Dose

Maximum
1.4E-08 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on: 10/16/95 at 12:17:52 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
5.5E-09

-------
2.6E-09

-------
2.7E-09

-------
2.7E-09

-------
2.8E-09

------- -------
4.6E-07 5.OE-08

-------
9.1E-09

Soil Ing
-------------

1.OE-11
-- -------

1.1E-11
-------

1.1E-11
-------

1.3E-11
-------

1.6E-11
-------

6.4E-11 3.0E-11
------- -------

1.1E-11
-------

Total 5.5E-09 2.6E-09 2.7E-09 2.7E-09 2.8E-09 4.6E-07 5.OE-08 9.2E-09

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
8.9E-09

-------
2.4E-09

-------
3.5E-07

-------
6.6E-08

Soil Ing 1.0E-11 1.OE-11 1.OE-08 1.4E-12
-------------
Total

-- -------
8.9E-09

-------
2.4E-09

-------
3.6E-07

-------
6.6E-08

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 1.0E-11
Sur Soil 1.4E-09
--------------- -------
Total 1.4E-09



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on: 10/16/95 at 12:17:52 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
5.5E-09

-------
2.6E-09

-------
2.7E-09

-------
2.7E-09

-------
2.8E-09

-------
4.6E-07

-------
5.OE-08

-------
9.1E-09

Soil Ing
-------------

1.OE-11
- -------

1.1E-11
-------

1.1E-11
-------

1.3E-11
-------

1.6E-11
-------

6.4E-11
-------

3.OE-11
-------

1.1E-11
-------

Total
-

5.5E-09 2.6E-09 2.7E-09 2.7E-09 2.8E-09 4.6E-07 5.OE-08 9.2E-09

Pathway

Inhale
Soil Ing

Total

Ovaries Muscle Thyroid Liver
------- ------- ------- -------

8.9E-09 2.4E-09 3.5E-07 6.6E-08
1.OE-11 1.OE-11 1.OE-08 1.4E-12
------- ------- ------- -------

8.9E-09 2.4E-09 3.6E-07 6.6E-08

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

Total

1.0E-11
1.4E-09

1.4E-09



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on:
-------------

10/16/95
---------

at 12:17:52
---------------------------------

Page C. 5
-----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide

SR 90
Y 90
I 129
CS 137
PU 239

Total

Radionuclide

SR 90
Y 90
I 129
CS 137
PU 239

Total

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

7.2E-11 2.OE-11 2.1E-11 4.9E-11 1.5E-10 3.2E-08 1.4E-08 1.8E-11
2.2E-12 2.2E-13 5.4E-13 2.7E-12 6.6E-12 3.6E-15 3.6E-15 1.2E-16
7.8E-11 2.5E-11 2.1E-11 2.1E-11 2.1E-11 2.9E-11 3.2E-11 1.9E-11
2.6E-09 2.6E-09 2.7E-09 2.6E-09 2.7E-09 2.4E-09 2.5E-09 2.6E-09
2.7E-09 2.4E-13 3.8E-13 1.6E-12 4.5E-12 4.3E-07 3.3E-08 6.5E-09

5.5E-09 2.6E-09 2.7E-09 2.7E-09 2.8E-09 4.6E-07 5.OE-08 9.2E-09

Ovaries Muscle Thyroid Liver

1.8E-11 1.8E-11 1.8E-11 0.0E+00
1.2E-16 1.2E-16 1.2E-16 3.6E-15
2.1E-11 5.1E-11 3.6E-07 0.0E+00
2.4E-09 2.3E-09 2.3E-09 0.0E+00
6.5E-09 1.5E-13 1.4E-13 6.6E-08

8.9E-09 2.4E-09 3.6E-07 6.6E-08

External Dose by Radionuclide

Radionuclide

SR 90
Y 90
I 129
CS 137
PU 239

3.9E-14
2.2E-12
2.4E-11
1. 3E-09
6. 2E-17

Total 1.4E-09



---------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic onsite (Gravel Fill) Population - Ground Trlease

Executed on:
-------------

10/16/95
---------

at 12:17:52
---------------------------------

Page C. 6
-----------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 7.2E-11 2.OE-11 2.1E-11 4.9E-11 1.5E-10 3.2E-08 1.4E-08 1.8E-11
Y 90 2.2E-12 2.2E-13 5.4E-13 2.7E-12 6.6E-12 3.6E-15 3.6E-15 1.2E-16
I 129 7.8E-11 2.5E-11 2.1E-11 2.1E-11 2.1E-11 2.9E-11 3.2E-11 1.9E-11
CS 137 2.6E-09 2.6E-09 2.7E-09 2.6E-09 2.7E-09 2.4E-09 2.5E-09 2.6E-09
PU 239 2.7E-09 2.4E-13 3.8E-13 1.6E-12 4.5E-12 4.3E-07 3.3E-08 6.5E-09

--------------
Total

- -------
5.5E-09

-------
2.6E-09

-------
2.7E-09

-------
2.7E-09

------- ------- ------- -------
2.8E-09 4.6E-07 5.OE-08 9.2E-09

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

------------
90

-------
1.8E-11

-------
1.8E-11

-------
1.8E-11

-------
O.0E+00

Y 90 1.2E-16 1.2E-16 1.2E-16 3.6E-15
I 129 2.1E-11 5.1E-11 3.6E-07 0.0E+00
CS 137 2.4E-09 2.3E-09 2.3E-09 0.0E+00
PU 239 6.5E-09 1.5E-13 1.4E-13 6.6E-08

Total 8.9E-09 2.4E-09 3.6E-07 6.6E-08

External Dose by Radionuclide

Radionuclide

SR 90 3.9E-14
Y 90 2.2E-12
I 129 2.4E-11
CS 137 1.3E-09
PU 239 6.2E-17
------------
Total

--- -------
1.4E-09



sg^
Table D4.4-6. Atmospheric Radiological Operating Emissions for Treatment,

Extensive Retrieval (Ex Situ Vitrification) Alternative, No Separation Subaltemative.'

Radionuclide Air Release (Ci/yr)

Am-241 5.3E-03

C-14 3.8E CY^

Cs-137 1.8E+00

1-129 3.6E+00

Pu-239 1.2E-03

Ru-106 8.3E-07

Sm-151 2.5E-02

Sr-90 2.5E+00

Tc-99 1.5E-03

Zr-93 1.4E-02

' Source: WHC (1994a)

D4.4.5.1.3 Storage and Disposal

Storage and disposal operations would involve interim onsite storage of treated HLW pending
shipment to an offsite geologic repository (WHC 1994a). No waste would be disposed of
onsite. Following are the storage and disposal source terms for each receptor.

Involved Worker

The worst case and nominal case exposures for involved workers performing this operation
are assumed to be 200 mrem/yr and 25 mrem/yr, respectively (Section D2.2.3).

Noninvolved Worker and General Public

As in the main alternative (Section D4.4.1.3.2, Noninvolved Worker and General Public),
atmospheric emissions from storage and disposal operations are expected to be negligible
compared to emissions from the other two major actions (Murray 1995, 1995a). For purposes
of this assessment, the storage and disposal source term for both the noninvolved worker and
general public is assumed to be zero.

D4.4.5.2 Transport

Transport for the no separation subalternative is analyzed with the aid of the computer code
GENII using the same air transport modeling approach used for the main alternative (Section \

Page 1.17



Construction Equipment Emissions Sunmary (kg)
Backup to Table 10-12

lri•Party AgreeaMnt Preferred Alternative Case

n

A
A

Period of Beleace
During Construrt4on

Carbon
Honoxide

(CO)

Exhaust'
xydrocarbons
(xydrocarbons)

Fugitive'
xydrocarbons

( Nydrocartans)

Nitrogen
Oxides as

NO,

Aldehydes
as HCHO

(Aldehydes)

Sulfur
Oxides
as SO,

Particulate
Hatter (PH„)'
(Particulate)

(NOX) (SOx)

Year 1 (pg 2) 46510.8 6431.14 217.577 92510.6 2817.39 2834.9 7746.52

Years 2-4 ( pg 3) 40398.5 5331.53 2.478 96685.2 2492.64 1752.9 6135.2

5-Year Duration ( 4) 344346 49170.9 3080.9 404620 8113.84 4730.6 33157.6

5-Year Duration ( 5) 31869115 1091332 478297 1121044 39606.6 1709.3 73430.4

5-Year Duration ( 6) 83749.8 8484.49 5466.72 21206.6 0 3075.0 0

Totals 32384120.1 1160750.06 487064.68 1736066.4 53030.47 14102.7 120469.72

'AP-42 emission factors present separate exhaust hydrocarbon and fugitive hydrocarbons emission factors for gasoline
powered engines. The total hydrocarbon emissions is the sm of these two emissions.

'Exhaust particulate is assuaed to be PH,,.

^d
CD



^7GS-l`

14^'

2F -7Li

3.7 ^-,r -



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:31:38 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

input file name: \GENII\RFSMINS2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 61 M- Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide

-
Ci/yr Ci/yr Ci/m3

-- -----
AM241

-------
5.3E-03

-------
O.0E+00

-------
O.0E+00

C 14 5.8E+01 O.0E+00 O.0E+00
CS137 1.8E+00 0.0E+00 0.0E+00
I 129 3.6E+00 0.0E+00 0.0E+00
PU239 1.2E-03 0.0E+00 O.OE+00
RU106 8.3E-07 0.0E+00 0.0E+00
SM151 2.5E-02 0.0E+00 0.0E+00
SR90 2.5E+00 O.OE+00 O.0E+00
TC99 1.5E-03 O.0E+00 O.0E+00
ZR93 1.4E-02 O.0E+00 O.0E+00

AIR TRANSPORT



Joint frequency data input.
2.2E+04 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
5.5E+01 Stack height (m)
3.3E+01 Stack flow (m3/s)
8.8E-01 Stack radius (m)
1.6E+02 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2

-
kg/yr d

- ---
kg/yr
-- ----------- ----- - ----- --

Leaf Veg 90.0 0 0.0
---
0.0

-- --
1.5

------- --
1.0

-
3.OE+01

Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.OE+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK -------------STORED FEED--- -----------

CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-
FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT.
------ ----- ------ -------

TION
----

d
----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 8.OE+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



-----------------
GENII Dose

(Version
Calculation Program
1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:31:57
------------------------------------------------------------------
7.7E-09 Individual chi/Q

Page B. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14 Page C. 1
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 3.2E-05 2.5E-01 7.9E-06
Breast 3.OE-05 1.5E-01 4.5E-06
R Marrow 8.7E-05 1.2E-01 1.OE-05
Lung 3.OE-05 1.2E-01 3.6E-06
Thyroid 9.9E-03 3.OE-02 3.OE-04
Bone Sur 2.7E-04 3.OE-02 8.1E-06
LL Int. 3.9E-05 6.OE-02 2.3E-06
UL Int. 3.3E-05 6.OE-02 2.OE-06
Stomach 3.OE-05 6.OE-02 1.8E-06
S Int. 3.OE-05 6.OE-02 1.8E-06
Liver 2.2E-05 6.OE-02 1.3E-06

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
3.4E-04

External Dose 1.0E-07

----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
3.4E-04

-------------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-------------------------------------------------
Total Inhalation EDE: 9.8E-06
Total ingestion EDE: 3.3E-04
-------------------------------------------------



Case title:

Executed on:
------------

----------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Chronic (Calcination) Offsite MI - Elevated Release

10/14/95 at 14:33:14
----------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

1.0
1.0

70.0
Rem

Page C. 2

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ... Internal

+ + Effective
1 2.9E-04 + 3.1E-05 + 4.1E-06 +... = 3.4E-04 Dose

I II

Equivalent

Internal II I Cumulative
Annual 2.9E-04 + 3.1E-05 + 4.1E-06 +... = 3.4E-04 Internal
Dose Dose

+ + + +
External
Annual 1.OE-07 O.0E+00 O.0E+00 ... 1.OE-07
Dose

Annual II II II II Cumulative
Dose 2.9E-04 + 3.1E-05 + 4.1E-06 +... = 3.4E-04 Dose

Maximum
2.9E-04 Annual

Dose Occurred
In Year 1



--------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14 Page C
--------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Pathway

Inhale
Leaf Veg
Oth. veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf veg
Oth. veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Committed Dose Equivalent by Exposure Pathway

Lung

1.3E-06
8. 1E-07
4.0E-06
5.9E-06
6.1E-06
5.5E-06
6.9E-07
4. 9E-06
8.5E-07
5.3E-10

3.0E-05

Stomach S Int.

3.8E-07
8.9E-07
4.2E-06
6. 1E-06
6. 1E-06
5.7E-06
6.9E-07
5. 1E-06
8.5E-07
6. 6E-10

3.9E-07
9.0E-07
4.2E-06
6.2E-06
6. 1E-06
5.7E-06
6.9E-07
4.9E-06
8.5E-07
7.1E-10

UL Int.

4.0E-07
1.2E-06
5. 1E-06
7. 1E-06
6. 3E-06
5. 7E-06
6.9E-07
5. 1E-06
8.5E-07
1. 4E-09

3

LL Int. Bone Su R Marro Testes

4.4E-07 1.5E-04
2.1E-06 1.3E-05
7.2E-06 3.4E-05
9.3E-06 3.8E-05
6.8E-06 1.4E-05
5.9E-06 8.5E-06
6.9E-07 8.5E-07
5.4E-06 1.3E-05
8.6E-07 1.1E-06
3.OE-09 2.2E-08

1.7E-05 2.4E-06
5.6E-06 8.5E-07
1.7E-05 4.1E-06
2.0E-05 6.OE-06
9.9E-06 6.1E-06
7.3E-06 5.6E-06
8.6E-07 6.9E-07
9.1E-06 4.9E-06
1.1E-06 8.5E-07
8.8E-09 5.9E-10

3.0E-05 3.0E-05 3.3E-05

Ovaries Muscle

2.4E-06 3.8E-07
8.3E-07 8.7E-07
4.1E-06 4.2E-06
6.OE-06 6.1E-06
6.1E-06 6.2E-06
5.5E-06 5.5E-06
6.9E-07 7.OE-07
4.8E-06 5.3E-06
8.5E-07 8.7E-07
5.6E-10 5.9E-10

3.9E-05 2.7E-04 8.7E-05 3.2E-05

Thyroid Kidneys Liver

3.8E-05
8.3E-04
1. 3E-03
1.3E-03
4.8E-04
4.4E-04
9. 1E-07
5.4E-03
6.0E-05
1. 1E-06

8. 3E-17
1. 3E-14
2.4E-14
2.5E-14
6.5E-14
7.8E-18
5.5E-19
2.4E-18
3.8E-18
2. 1E-16

2. 1E-05
2.4E-07
3.2E-07
3.4E-07
1. 2E-07
1.0E-09
6.4E-13
3.5E-11
5.0E-11
4.4E-10

Total 3.1E-05 3.0E-05 9.9E-03 1.3E-13 2.2E-05

Spleen

8.8E-17
1. 3E-14
2.4E-14
2.5E-14
6.5E-14
7.8E-18
5.5E-19
2.4E-18
3.8E-18
2.1E-16

1.3E-13



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14
----------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

2. 1E-09
1.0E-07

1.0E-07

Rem

1.0
1.0

70.0

Page C 4



-----------------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14
----------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway

Inhale
Leaf veg
Oth. veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf veg
Oth. veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Page C. 5

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

1. 3E-06
8. 1E-07
4.0E-06
5.9E-06
6. 1E-06
5.5E-06
6.9E-07
4.9E-06
8.5E-07
5.3E-10

3.8E-07
8. 9E-07
4.2E-06
6. 1E-06
6. 1E-06
5.7E-06
6.9E-07
5. 1E-06
8.5E-07
6.6E-10

3.9E-07
9.0E-07
4.2E-06
6.2E-06
6.1E-06
5.7E-06
6.9E-07
4.9E-06
8.5E-07
7.1E-10

4.0E-07
1. 2E-06
5. 1E-06
7.1E-06
6. 3E-06
5.7E-06
6.9E-07
5.1E-06
8.5E-07
1.4E-09

4.4E-07
2.1E-06
7.2E-06
9. 3E-06
6.8E-06
5.9E-06
6. 9E-07
5.4E-06
8.6E-07
3.0E-09

1. 5E-04
1.3E-05
3.4E-05
3.8E-05
1. 4E-05
8.5E-06
8. 5E-07
1.3E-05
1. 1E-06
2.2E-08

1.7E-05
5.6E-06
1. 7E-05
2.0E-05
9.9E-06
7. 3E-06
8.6E-07
9.1E-06
1.1E-06
8.8E-09

2.4E-06
8.5E-07
4. 1E-06
6.0E-06
6. 1E-06
5.6E-06
6.9E-07
4.9E-06
8.5E-07
5.9E-10

3.OE-05 3.OE-05 3.0E-05 3.3E-05 3.9E-05 2.7E-04 8.7E-05 3.2E-05

Ovaries Muscle Thyroid Kidneys Liver Spleen

2.4E-06 3.8E-07 3.8E-05 8.3E-17 2.1E-05 8.8E-17
8.3E-07 8.7E-07 8.3E-04 1.3E-14 2.4E-07 1.3E-14
4.1E-06 4.2E-06 1.3E-03 2.4E-14 3.2E-07 2.4E-14
6.0E-06 6.1E-06 1.3E-03 2.5E-14 3.4E-07 2.5E-14
6.1E-06 6.2E-06 4.8E-04 6.5E-14 1.2E-07 6.5E-14
5.5E-06 5.5E-06 4.4E-04 7.8E-18 1.OE-09 7.8E-18
6.9E-07 7.0E-07 9.1E-07 5.5E-19 6.4E-13 5.5E-19
4.8E-06 5.3E-06 5.4E-03 2.4E-18 3.5E-11 2.4E-18
8.5E-07 8.7E-07 6.0E-05 3.8E-18 5.OE-11 3.8E-18
5.6E-10 5.9E-10 1.1E-06 2.1E-16 4.4E-10 2.1E-16

Total 3.1E-05 3.OE-05 9.9E-03 1.3E-13 2.2E-05 1.3E-13



-----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14
-----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

2. 1E-09
1.0E-07

1.0E-07

1.0
1.0

70.0
Rem

Page C. 6



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14 Page C. 7

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Radionuclide

C 14 0.0E+00
SR 90 2.5E-11
Y 90 1.4E-09
ZR 93 5.3E-17
NB 93M 5.OE-16

Lung Stomach S Int.

2.4E-05
7.3E-08
1. 7E-09
9.7E-12
4.4E-14
2.4E-10
6.5E-12
6.7E-07
4.0E-06
6.4E-10
7.4E-07
1. 6E-07

2.4E-05
1.0E-07
1. 9E-07
1.7E-11
1.3E-13
5.4E-09
1.4E-13
9.2E-07
4. 3E-06
3.5E-11
4.7E-10
7.8E-11

2.4E-05
1.5E-07
4.4E-07
3.8E-11
3. 3E-13
9.5E-11
2.4E-13
5.7E-07
4. 3E-06
8.9E-11
9.6E-10
1.8E-10

3.0E-05 3.0E-05

Ovaries Muscle

2.4E-05
5. 2E-08
2.6E-12
2.6E-12
2.2E-14
5.0E-11
7.1E-14
5.7E-07
4.0E-06
7.1E-14
1.7E-06
3.9E-07

2.5E-05
5.1E-08
2.3E-12
5.9E-12
9.BE-15
5.0E-11
6.5E-14
1.3E-06
3.9E-06
6.4E-14
1.3E-10
9.0E-12

3.1E-05 3.0E-05

3.0E-05

UL Int.

2.4E-05
9. 3E-07
2.2E-06
2.2E-10
1.9E-12
3.3E-10
1.0E-12
5.7E-07
4. 3E-06
5.2E-10
5.0E-09
1.0E-09

3. 3E-05

LL Int. Bone Su

2.4E-05
3. 9E-06
5.4E-06
6.6E-10
5.6E-12
8.7E-10
3.1E-12
5.7E-07
4. 3E-06
1.5E-09
1.5E-08
3.1E-09

3.0E-05
9.5E-05
7.1E-11
2.7E-07
2.2E-13
5.9E-11
7.7E-14
7.5E-07
4.0E-06
2.7E-08
1. 1E-04
2.6E-05

3. 9E-05

Thyroid Kidneys Liver

2.4E-05
5.2E-08
2. 3E-12
2.1E-12
9.4E-15
1.3E-09
6.6E-14
9. 9E-03
3.9E-06
3.5E-14
7.2E-11
8.8E-12

O.0E+00
0.0E+00
O.0E+00
0.0E+00
1. 3E-13
0.0E+00
O.0E+00
O.0E+00
O.0E+00
O.0E+00
0.0E+00
O.0E+00

O.0E+00
O.0E+00
6.7E-11
0.0E+00
O.0E+00
6.8E-11
O.0E+00
O.0E+00
O.0E+00
7. 3E-09
1.8E-05
4.0E-06

9.9E-03 1. 3E-13 2.2E-05

External Dose by Radionuclide

2. 7E-04

Spleen

O.0E+00
O.0E+00
O.0E+00
0.0E+00
1.3E-13
O.0E+00
0.0E+00
O.0E+00
O.0E+00
O.0E+00
0.0E+00
O.0E+00

1.3E-13

R Marro

3.0E-05
4.1E-05
6.9E-11
2.2E-08
9.0E-14
5.9E-11
8.4E-14
7.9E-07
4.0E-06
2.2E-09
9.0E-06
2.0E-06

8.7E-05

Testes

2.4E-05
5.2E-08
2.3E-12
1.2E-12
9.4E-15
5.0E-11
6.7E-14
5.3E-07
4.3E-06
3.3E-14
1.5E-06
4.0E-07

3.2E-05



TC 99 1.5E-15
RU 106 1.3E-14
I 129 4.0E-09
CS 137 9.6E-08
SM 151 1.BE-15
AM 241 2.4E-12
PU 239 6.2E-15

Total 1.OE-07



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite MI - Elevated Release

Executed on: 10/14/95 at 14:33:14 Page C. 8
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 2.4E-05 2.4E-05 2.4E-05 2.4E-05 2.4E-05 3.0E-05 3.0E-05 2.4E-05
SR 90 7.3E-08 1.OE-07 1.5E-07 9.3E-07 3.9E-06 9.5E-05 4.1E-05 5.2E-08
Y 90 1.7E-09 1.9E-07 4.4E-07 2.2E-06 5.4E-06 7.1E-11 6.9E-11 2.3E-12
ZR 93 9.7E-12 1.7E-11 3.8E-11 2.2E-10 6.6E-10 2.7E-07 2.2E-08 1.2E-12
NB 93M 4.4E-14 1.3E-13 3.3E-13 1.9E-12 5.6E-12 2.2E-13 9.OE-14 9.4E-15
TC 99 2.4E-10 5.4E-09 9.5E-11 3.3E-10 8.7E-10 5.9E-11 5.9E-11 5.OE-11
RU 106 6.5E-12 1.4E-13 2.4E-13 1.OE-12 3.1E-12 7.7E-14 8.4E-14 6.7E-14
I 129 6.7E-07 9.2E-07 5.7E-07 5.7E-07 5.7E-07 7.5E-07 7.9E-07 5.3E-07
CS 137 4.OE-06 4.3E-06 4.3E-06 4.3E-06 4.3E-06 4.OE-06 4.OE-06 4.3E-06
SM 151 6.4E-10 3.5E-11 8.9E-11 5.2E-10 1.5E-09 2.7E-08 2.2E-09 3.3E-14
AM 241 7.4E-07 4.7E-10 9.6E-10 5.OE-09 1.5E-08 1.1E-04 9.OE-06 1.8E-06
PU 239 1.6E-07 7.8E-11 1.8E-10 1.OE-09 3.1E-09 2.6E-05 2.OE-06 4.OE-07

Total 3.OE-05 3.OE-05 3.OE-05 3.3E-05 3.9E-05 2.7E-04 8.7E-05 3.2E-05

Radionuclide Ovaries Muscle Thyroid Kidneys Liver Spleen

C 14 2.4E-05 2.5E-05 2.4E-05 0.0E+00 0.0E+00 0.0E+00
SR 90 5.2E-08 5.1E-08 5.2E-08 0.0E+00 0.0E+00 0.0E+00
Y 90 2.6E-12 2.3E-12 2.3E-12 0.0E+00 6.7E-11 0.0E+00
ZR 93 2.6E-12 5.9E-12 2.1E-12 0.0E+00 0.0E+00 0.0E+00
NB 93M 2.2E-14 9.8E-15 9.4E-15 1.3E-13 0.0E+00 1.3E-13
TC 99 5.OE-11 5.OE-11 1.3E-09 0.0E+00 6.8E-11 0.0E+00
RU 106 7.1E-14 6.5E-14 6.6E-14 0.0E+00 0.0E+00 0.0E+00
I 129 5.7E-07 1.3E-06 9.9E-03 0.0E+00 0.0E+00 0.0E+00
CS 137 4.OE-06 3.9E-06 3.9E-06 0.0E+00 0.0E+00 0.0E+00
SM 151 7.1E-14 6.4E-14 3.5E-14 0.0E+00 7.3E-09 0.0E+00
AM 241 1.7E-06 1.3E-10 7.2E-11 0.0E+00 1.8E-05 0.0E+00
PU 239 3.9E-07 9.OE-12 8.8E-12 0.0E+00 4.OE-06 0.0E+00

Total 3.1E-05 3.OE-05 9.9E-03 1.3E-13 2.2E-05 1.3E-13

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 2.5E-11
Y 90 1.4E-09
ZR 93 5.3E-17
NB 93M 5.OE-16



TC 99 1.5E-15
RU 106 1.3E-14
I 129 4.OE-09
CS 137 9.6E-08
SM 151 1.8E-15
AM 241 2.4E-12
PU 239 6.2E-15
------------
Total

--- -------
1.OE-07



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title:

Executed on:
------------

Chronic (Calcination) Offsite Population - Elevated Release

10/14/95 at 14:44:10
--------------------

Page A. 1
---------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

input file name: \GENII\RFSPONS2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
- -

Ci/yr
-

Ci/yr Ci/m3
- --- --
AM241

--- ---
5.3E-03

-------
O.0E+00

-------
O.0E+00

C 14 5.8E+01 O.0E+00 O.0E+00
CS137 1.8E+00 O.OE+00 0.0E+00
I 129 3.6E+00 0.0E+00 0.0E+00
PU239 1.2E-03 0.0E+00 0.0E+00
RU106 8.3E-07 0.0E+00 0.0E+00
SM151 2.5E-02 0.0E+00 0.0E+00
SR90 2.5E+00 O.0E+00 O.0E+00
TC99 1.5E-03 O.0E+00 O.0E+00
ZR93 1.4E-02 O.0E+00 O.0E+00



AIR TRANSPORT
Joint frequency data input.

5.5E+01 Stack height (m)
3.3E+01 Stack flow (m3/s)
8.8E-01 Stack radius (m)
1.6E+02 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d

-
kg/yr
- ---------- ----- - --

Leaf Veg 90.0 0
--- --
0.0

--- -----
0.0 1.5

------- --- --
14.0

- --
1.5E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02
Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01
Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----------- --STORED FEED--- -----------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr
------ ----- ------

FRACT.
-------

TION d
---- ----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:44:32 Page B.
---------------------------------------------------------------------------
5.0E-04 Population-weighted chi/Q



-------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:45:50

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
-------------

Equivalent
- ----------

Factors
---------

Equivalent
----------

Gonads 1.5E+00 2.5E-01 3.6E-01
Breast 1.4E+00 1.5E-01 2.OE-01
R Marrow 3.8E+00 1.2E-01 4.6E-01
Lung 1.4E+00 1.2E-01 1.6E-01
Thyroid 4.6E+02 3.OE-02 1.4E+01
Bone Sur 1.4E+01 3.OE-02 4.2E-01
LL Int. 1.7E+00 6.OE-02 9.9E-02
UL Int. 1.4E+00 6.OE-02 8.6E-02
Liver 1.4E+00 6.OE-02 8.6E-02
Stomach 1.3E+00 6.OE-02 8.1E-02
S Int. 1.3E+00 6.OE-02 8.OE-02

-------------
Internal Effe

---------------
ctive Dose Equi

----------
valent

-----------
1.6E+01

External Dose 4.5E-03

Annual Effective Dose Equivalent 1.6E+01

-------------------------------------------------
Controlling Organ: Thyroid
Controlling Pathway: Ing
Controlling Radionuclide: I 129
-------------------------------------------------
Total Inhalation EDE: 6.4E-01
Total Ingestion EDE: 1.5E+01
-------------------------------------------------

Page C. 1
--------------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:45:50 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
intake

3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O.0E+00 . .. Internal
+ + Effective

1 1.3E+01 + 1.4E+00 + 1.9E-01 +... = 1.6E+01 Dose

II II

Equivalent

Internal II Cumulative
Annual 1.3E+01 + 1.4E+00 + 1.9E-01 +... = 1.6E+01 Internal
Dose Dose

+ + + +
External
Annual 4.5E-03 O.0E+00 O.0E+00 ... 4.5E-03
Dose

Annual II II II II Cumulative
Dose 1.3E+01 + 1.4E+00 + 1.9E-01 + ... = 1.6E+01 Dose

Maximum
1.3E+01 Annual

Dose Occurred
In Year 1



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on:
-------------

10/14/95
---------

at 14:45:50
----------------------------------

Page C
------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

3

Pathway Lung Stomach S Int. UL Int. LL Int.
- -

Bone Su
-

R Marro Testes
-------------
Inhale

-- -------
8.6E-02

-------
2.5E-02

-------
2.5E-02

-------
2.6E-02

-- ---
2.9E-02

-- ----
9.7E+00

-------
1.1E+00

-------
1.6E-01

Leaf Veg 2.6E-02 2.9E-02 3.OE-02 4.2E-02 7.1E-02 4.2E-01 1.8E-01 2.7E-02
Oth. Veg 1.7E-01 1.8E-01 1.8E-01 2.2E-01 3.2E-01 1.4E+00 7.0E-01 1.7E-01
Fruit 7.6E-02 7.8E-02 7.9E-02 9.2E-02 1.2E-01 4.8E-01 2.5E-01 7.6E-02
Cereals 3.7E-01 3.7E-01 3.7E-01 3.8E-01 4.1E-01 8.1E-01 6.OE-01 3.7E-01
Meat 3.1E-01 3.2E-01 3.2E-01 3.3E-01 3.4E-01 4.8E-01 4.2E-01 3.2E-01
Poultry 2.1E-02 2.1E-02 2.1E-02 2.1E-02 2.1E-02 2.6E-02 2.6E-02 2.1E-02
Cow Milk 2.7E-01 2.8E-01 2.7E-01 2.8E-01 3.1E-01 7.3E-01 5.0E-01 2.7E-01
Eggs 3.6E-02 3.6E-02 3.6E-02 3.6E-02 3.7E-02 4.8E-02 4.6E-02 3.6E-02
Soil Ing 3.5E-05 4.3E-05 4.6E-05 8.9E-05 1.9E-04 1.4E-03 5.6E-04 3.9E-05

Total 1.4E+00 1.3E+00 1.3E+00 1.4E+00 1.7E+00 1.4E+01 3.8E+00 1.5E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen
------------
Inhale

--- -------
1.6E-01

-------
2.5E-02

-------
2.SE+00

-------
2.4E-11

-------
1.4E+00

-------
2.5E-11

Leaf Veg 2.7E-02 2.8E-02 2.7E+01 6.9E-10 7.8E-03 6.9E-10
Oth. Veg 1.7E-01 1.8E-01 5.4E+01 1.4E-09 1.4E-02 1.4E-09
Fruit 7.6E-02 7.8E-02 1.8E+01 4.3E-10 4.3E-03 4.3E-10
Cereals 3.7E-01 3.8E-01 2.8E+01 3.9E-09 7.2E-03 3.9E-09
Meat 3.1E-01 3.2E-01 2.4E+01 6.5E-13 6.OE-05 6.5E-13
Poultry 2.1E-02 2.2E-02 2.8E-02 1.8E-14 2.OE-08 1.8E-14
Cow Milk 2.6E-01 2.9E-01 3.OE+02 1.6E-13 2.2E-06 1.6E-13
Eggs 3.6E-02 3.7E-02 2.6E+00 1.6E-13 2.1E-06 1.6E-13
Soil Ing 3.7E-05 3.9E-05 6.9E-02 1.4E-11 2.9E-05 1.4E-11

Total 1.4E+00 1.4E+00 4.6E+02 6.4E-09 1.4E+00 6.4E-09



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:45:50 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

1. 3E-04
4.4E-03

1.0
1.0

70.0
Person rem

Total 4.5E-03



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:45:50 Page C. 5
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S int. UL Int. LL Int. Bone Su R Marro Testes
------------
inhale

--- -------
8.6E-02

-------
2.5E-02

-------
2.5E-02

-------
2.6E-02

-------
2.9E-02

-------
9.7E+00

------- -------
1.1E+00 1.6E-01

Leaf Veg 2.6E-02 2.9E-02 3.OE-02 4.2E-02 7.1E-02 4.2E-01 1.8E-01 2.7E-02
Oth. Veg 1.7E-01 1.8E-01 1.8E-01 2.2E-01 3.2E-01 1.4E+00 7.OE-01 1.7E-01
Fruit 7.6E-02 7.8E-02 7.9E-02 9.2E-02 1.2E-01 4.8E-01 2.5E-01 7.6E-02
Cereals 3.7E-01 3.7E-01 3.7E-01 3.8E-01 4.1E-01 8.1E-01 6.OE-01 3.7E-01
Meat 3.1E-01 3.2E-01 3.2E-01 3.3E-01 3.4E-01 4.8E-01 4.2E-01 3.2E-01
Poultry 2.1E-02 2.1E-02 2.1E-02 2.1E-02 2.1E-02 2.6E-02 2.6E-02 2.1E-02
Cow Milk 2.7E-01 2.8E-01 2.7E-01 2.8E-01 3.1E-01 7.3E-01 5.OE-01 2.7E-01
Eggs 3.6E-02 3.6E-02 3.6E-02 3.6E-02 3.7E-02 4.8E-02 4.6E-02 3.6E-02
Soil Ing
-------------

3.5E-05
-- -------

4.3E-05
-------

4.6E-05
-------

8.9E-05
-------

1.9E-04
-------

1.4E-03
-------

5.6E-04 3.9E-05
------- ------

Total 1.4E+00 1.3E+00 1.3E+00 1.4E+00 1.7E+00 1.4E+01
-

3.8E+00 1.5E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen
-------------
Inhale

-- -------
1.6E-01

-------
2.5E-02

-------
2.5E+00

-------
2.4E-11

-------
1.4E+00

-------
2.5E-11

Leaf Veg 2.7E-02 2.8E-02 2.7E+01 6.9E-10 7.8E-03 6.9E-10
Oth. Veg 1.7E-01 1.8E-01 5.4E+01 1.4E-09 1.4E-02 1.4E-09
Fruit 7.6E-02 7.8E-02 1.8E+01 4.3E-10 4.3E-03 4.3E-10
Cereals 3.7E-01 3.8E-01 2.8E+01 3.9E-09 7.2E-03 3.9E-09
Meat 3.1E-01 3.2E-01 2.4E+01 6.5E-13 6.OE-05 6.5E-13
Poultry 2.1E-02 2.2E-02 2.8E-02 1.8E-14 2.OE-08 1.8E-14
Cow Milk 2.6E-01 2.9E-01 3.OE+02 1.6E-13 2.2E-06 1.6E-13
Eggs 3.6E-02 3.7E-02 2.6E+00 1.6E-13 2.1E-06 1.6E-13
Soil Ing 3.7E-05 3.9E-05 6.9E-02 1.4E-11 2.9E-05 1.4E-11

Total 1.4E+00 1.4E+00 4.6E+02 6.4E-09 1.4E+00 6.4E-09



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:45:50 Page C. 6
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

1. 3E-04
4.4E-03

1.0
1.0

70.0
Person rem

Total 4.5E-03



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) Offsite Population - Elevated Release

Executed on: 10/14/95 at 14:45:50 Page C. 7

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung

C 14 1.1E+00
SR 90 3.3E-03
Y 90 5.0E-04
ZR 93 6.4E-07
NB 93M 1.OE-08
TC 99 1.4E-05
RU 106 4.2E-07
I 129 3.1E-02
CS 137 2.OE-01
SM 151 4.2E-05
AM 241 4.8E-02
PU 239 1.OE-02

Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

1.1E+00 1.1E+00
3.6E-03 5.4E-03
7.2E-03 1.7E-02
6.3E-07 1.3E-06
6.8E-09 1.7E-08
1.7E-04 3.OE-06
5.1E-09 8.5E-09
4.2E-02 2.6E-02
2.1E-01 2.2E-01
1.4E-06 3.5E-06
2.OE-05 3.7E-05
2.9E-06 6.5E-06

1.1E+00
3. 1E-02
8.5E-02
7.5E-06
9.4E-08
1.0E-05
3.6E-08
2.6E-02
2.2E-01
2. 1E-05
1. 8E-04
3.5E-05

Total 1.4E+00 1.3E+00 1.3E+00 1.4E+00

1. 1E+00
1. 3E-01
2.1E-01
2.2E-05
2. 8E-07
2.7E-05
1. 1E-07
2. 6E-02
2.2E-01
6. 1E-05
5. 3E-04
1. 1E-04

1. 7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 1.1E+00 1.1E+00 1.1E+00 0.0E+00 0.0E+00
SR 90 1.9E-03 1.9E-03 1.9E-03 0.0E+00 0.0E+00
Y 90 1.3E-07 1.1E-07 1.1E-07 0.0E+00 3.3E-06
ZR 93 1.7E-07 3.8E-07 1.4E-07 0.0E+00 0.0E+00
NB 93M 1.1E-09 5.OE-10 4.7E-10 6.4E-09 0.0E+00
TC 99 1.6E-06 1.6E-06 4.OE-05 0.0E+00 2.1E-06
RU 106 2.5E-09 2.5E-09 2.5E-09 0.0E+00 0.0E+00
I 129 2.6E-02 6.1E-02 4.5E+02 0.0E+00 0.0E+00
CS 137 2.OE-01 1.9E-01 1.9E-01 0.0E+00 0.0E+00
SM 151 3.8E-09 4.1E-09 2.3E-09 0.0E+00 4.8E-04
AM 241 1.1E-01 8.2E-06 4.6E-06 0.0E+00 1.2E+00
PU 239 2.5E-02 5.6E-07 5.5E-07 0.0E+00 2.5E-01

Total 1.4E+00 1.4E+00 4.6E+02 6.4E-09 1.4E+00

External Dose by Radionuclide

Radionuclide
---
C

---------
14

--- -------
O.0E+00

SR 90 1.1E-06
Y 90 6.OE-05
ZR 93 2.3E-12
NB 93M 2.1E-11

1. 3E+00
3. 5E+00
3.4E-06
1.8E-02
1. 1E-08
1. 8E-06
2.8E-09
3.4E-02
2.0E-01
1.8E-03
7. 3E+00
1. 6E+00

1. 3E+00
1.5E+00
3.4E-06
1.4E-03
4.5E-09
1. 8E-06
3. 1E-09
3. 6E-02
2.0E-01
1. 4E-04
5.7E-01
1.3E-01

1.1E+00
1. 9E-03
1. 1E-07
7.BE-08
4.7E-10
1.6E-06
2.4E-09
2.4E-02
2.1E-01
2.2E-09
1.1E-01
2.5E-02

1. 4E+01

Spleen

0.0E+00
0.0E+00
0.0E+00
0.0E+00
6.4E-09
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

6.4E-09

1.5E+003.8E+00



TC 99 6.3E-11
RU 106 5.BE-10
I 129 1.8E-04
CS 137 4.3E-03
SM 151 8.9E-11
AM 241 1.1E-07
PU 239 2.9E-10

Total 4.5E-03



----------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title:

Executed on:

Chronic (Calcination) Offsite Population - Elevated Release

10/14/95 at 14:45:50
---------------------------

Release period:
Uptake/exposure period:
Dose comntitment period:
Dose units:

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Cumulative Internal Dose to Organs by Radionuclide

Total

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

1.1E+00
3.3E-03
5.0E-04
6.4E-07
1.0E-08
1.4E-05
4.2E-07
3.1E-02
2.0E-01
4.2E-05
4.8E-02
1.0E-02

1.1E+00
3.6E-03
7.2E-03
6.3E-07
6.8E-09
1. 7E-04
5.1E-09
4.2E-02
2.1E-01
1.4E-06
2.0E-05
2.9E-06

1.1E+00
5.4E-03
1.7E-02
1.3E-06
1.7E-08
3.0E-06
8.5E-09
2.6E-02
2.2E-01
3.5E-06
3.7E-05
6.5E-06

1.1E+00
3.1E-02
8.5E-02
7.5E-06
9.4E-08
1.0E-05
3.6E-08
2.6E-02
2.2E-01
2.1E-05
1.8E-04
3.5E-05

1.1E+00
1.3E-01
2.1E-01
2.2E-05
2.8E-07
2.7E-05
1.1E-07
2.6E-02
2.2E-01
6.1E-05
5.3E-04
1.1E-04

Page C. 8
------------

1.0
1.0

70.0
Person rem

1.3E+00
3.5E+00
3.4E-06
1.8E-02
1.1E-08
1. 8E-06
2.8E-09
3.4E-02
2.0E-01
1.8E-03
7.3E+00
1. 6E+00

1.3E+00
1.5E+00
3.4E-06
1.4E-03
4.5E-09
1.8E-06
3.1E-09
3.6E-02
2.0E-01
1.4E-04
5.7E-01
1.3E-01

1.1E+0C
1.9E-03
1.1E-07
7.8E-08
4.7E-1C
1.6E-06
2.4E-09
2.4E-02
2.1E-01
2.2E-09
1.1E-01
2.5E-02

1.4E+00 1.3E+00 1.3E+00 1.4E+00 1.7E+00 1.4E+01 3.8E+00 1.5E+00

Ovaries Muscle Thyroid Kidneys Liver Spleen

1.1E+00 1.1E+00 1.1E+00 0.0E+00 0.0E+00 0.0E+00
1.9E-03 1.9E-03 1.9E-03 0.0E+00 0.0E+00 0.0E+00
1.3E-07 1.1E-07 1.1E-07 0.0E+00 3.3E-06 0.0E+00
1.7E-07 3.8E-07 1.4E-07 0.0E+00 0.0E+00 0.0E+00
1.1E-09 5.0E-10 4.7E-10 6.4E-09 O.0E+00 6.4E-09
1.6E-06 1.6E-06 4.0E-05 0.0E+00 2.1E-06 0.0E+00
2.5E-09 2.5E-09 2.5E-09 0.0E+00 0.0E+00 O.OE+00
2.6E-02 6.1E-02 4.5E+02 0.0E+00 O.OE+00 0.0E+00
2.0E-01 1.9E-01 1.9E-01 0.0E+00 0.0E+00 0.0E+00
3.8E-09 4.1E-09 2.3E-09 0.0E+00 4.8E-04 0.0E+00
1.1E-01 8.2E-06 4.6E-06 0.0E+00 1.2E+00 0.0E+00
2.5E-02 5.6E-07 5.5E-07 0.0E+00 2.5E-01 0.0E+00

1.4E+00 1.4E+00 4.6E+02 6.4E-09 1.4E+00 6.4E-09

External Dose by Radionuclide

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M

0.0E+00
1.1E-06
6.0E-05
2.3E-12
2.1E-11



TC 99 6.3E-11
RU 106 5.8E-10
I 129 1.8E-04
CS 137 4.3E-03
SM 151 8.9E-11
AM 241 1.1E-07
PU 239 2.9E-10

Total 4.5E-03



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:49:44 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ROSMINS2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)

EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
--------

Ci/yr
-------

Ci/yr
-------

Ci/m3
-------

AM241 5.3E-03 O.0E+00 O.0E+00
C 14 5.8E+01 O.0E+00 O.0E+00
CS137 1.8E+00 0.0E+00 0.0E+00
I 129 3.6E+00 0.0E+00 0.0E+00
PU239 1.2E-03 O.0E+00 0.0E+00
RU106 8.3E-07 0.0E+00 0.0E+00
SM151 2.5E-02 0.0E+00 0.0E+00
SR90 2.5E+00 O.0E+00 O.0E+00
TC99 1.5E-03 O.0E+00 O.0E+00
ZR93 1.4E-02 O.OE+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

8.OE+02 Maximum individual distance from release point (m)
1.5E+01 Maximum individual sector index (Wind Toward SE )



5.5E+01 Stack height (m)
3.3E+01 Stack flow (m3/s)
8.8E-01 Stack radius (m)
1.6E+02 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

IN'HALATION
8.BE+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:02 Page B. 1
------------------------------------------------------------------------------
2.9E-08 Individual chi/Q



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:43
----------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 9.1E-06 2.5E-01 2.3E-06
Breast 1.4E-06 1.5E-01 2.1E-07
R Marrow 6.1E-05 1.2E-01 7.4E-06
Lung 4.9E-06 1.2E-01 5.9E-07
Thyroid 1.5E-04 3.OE-02 4.4E-06
Bone Sur 5.5E-04 3.OE-02 1.7E-05
Liver 8.OE-05 6.OE-02 4.8E-06
LL Int. 1.7E-06 6.OE-02 1.OE-07
UL Int. 1.5E-06 6.OE-02 9.OE-08
S Int. 1.5E-06 6.OE-02 8.8E-08
Stomach 1.4E-06 6.OE-02 8.7E-08

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
3.7E-05

External Dose 4.OE-07
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
3.7E-05

--------------------------------
Controlling Organ:

-----------------
Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: AM241
--------------------------------
Total Inhalation EDE:

-----------------
3.6E-05

Total Ingestion EDE:
--------------------------------

1.3E-07
-----------------

Page C. 1
--------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:43 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Rem

Year, 3 O.0E+00 ...
+

2 0.0E+00 O. 0E+00 ... Internal
+ + Effective

1 6.7E-06 + 1.6E-06 + 1. 1E-06 + ... = 3.7E-05 Dose
II II II Equivalent

Internal Cumulative
Annual 6.7E-06 + 1.6E-06 + 1. 1E-06 +... = 3.7E-05 Internal
Dose Dose

+ + + +
External
Annual 4.OE-07 O.0E+00 O. 0E+00 ... 4.OE-07
Dose

Annual II II II II Cumulative
Dose 7.1E-06 + 1.6E-06 + 1. 1E-06 +... = 3.7E-05 Dose

Maximum
7.1E-06 Annual

Dose Occurred
In Year 1



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:43 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway
---- --- --

Lung
--- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- -------- - -

Inhale 4.9E-06 1.4E-06 1.5E-06 1.5E-06 1.7E-06 5.5E-04 6.1E-05 9.1E-06
Soil Ing
------------

2.OE-09
--- -------

2.4E-09
-------

2.6E-09
-------

5.1E-09
-------

1.1E-08
-------

8.OE-08
-------

3.2E-08 2.2E-09
------- -------

Total 4.9E-06 1.4E-06 1.5E-06 1.5E-06 1.7E-06 5.5E-04 6.1E-05 9.1E-06

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen
-------------
Inhale

-- -------
9.OE-06

-------
1.4E-06

-------
1.4E-04

-------
3.4E-17

-------
8.OE-05

-------
3.6E-17

Soil Ing
-------- ---

2.1E-09
-- -------

2.2E-09
-------

4.OE-06
-------

7.9E-16
-------

1.6E-09
-------

7.9E-16
-------- -

Total 9.OE-06 1.4E-06 1.5E-04 8.3E-16 8.OE-05 8.3E-16

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.1E-08
Sur Soil 3.8E-07
--------------- -------
Total 4.OE-07



----------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:43 Page C. 4
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
4.9E-06

-------
1.4E-06

-------
1.5E-06

-------
1.5E-06

-------
1.7E-06

-------
5.5E-04

------- -------
6.1E-05 9.1E-06

Soil Ing 2.OE-09 2.4E-09 2.6E-09 5.1E-09 1.1E-08 8.OE-08 3.2E-08 2.2E-09
-------------
Total

-- -------
4.9E-06

-------
1.4E-06

-------
1.5E-06

-------
1.5E-06

-------
1.7E-06

-------
5.5E-04

------- -------
6.1E-05 9.1E-06

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen
-------------
Inhale

-- -------
9.OE-06

-------
1.4E-06

-------
1.4E-04

-------
3.4E-17

-------
8.OE-05

-------
3.6E-17

Soil Ing
-------------

2.1E-09
-- -------

2.2E-09
-------

4.OE-06
-------

7.9E-16
-------

1.6E-09
-------

7.9E-16
-------

Total 9.OE-06 1.4E-06 1.5E-04 8.3E-16 8.OE-05 8.3E-16

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.1E-08
Sur Soil 3.8E-07
--------------- -------
Total 4.OE-07



----------------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:43
----------------------------------------------------------------

Lung

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Radionuclide
---
C

------------
14

SR 90
Y 90
ZR 93
NB 93M

9.5E-07
1. 1E-07
3.0E-10
3.7E-11
1. 5E-14
7.5E-10
2.4E-11
3. 1E-08
4. 6E-07
2. 3E-09
2.8E-06
5.BE-07

4.9E-06

Stomach S Int.

9.5E-07
2.9E-08
2.0E-10
9.4E-12
8.5E-16
2.0E-10
6.9E-14
1.0E-08
4.5E-07
8.5E-12
5.3E-10
5.2E-11

9.5E-07
3.1E-08
4.9E-10
1.3E-11
2.1E-15
3.2E-12
8.1E-14
8.4E-09
4.7E-07
2.1E-11
6.7E-10
8. 3E-11

1.4E-06 1. 5E-06

UL Int. LL Int.

9.5E-07
7. 1E-08
2.4E-09
3.2E-11
1. 2E-14
9.8E-12
3. 1E-13
8.4E-09
4.7E-07
1.2E-10
2.0E-09
3.4E-10

9.5E-07
2.2E-07
6.0E-09
8.6E-11
3.5E-14
2.6E-11
8.8E-13
8.4E-09
4.7E-07
3.7E-10
4.9E-09
9.7E-10

1.5E-06

Page C. 5

Bone Su R Marro Testes

1. 2E-06
4.7E-05
5.6E-13
1.0E-06
1.5E-15
2.2E-12
4.3E-14
1.2E-08
4.2E-07
9.8E-08
4.1E-04
9. 3E-05

1.2E-06
2.0E-05
5.6E-13
8.2E-08
5.9E-16
2.2E-12
4.7E-14
1.3E-08
4.4E-07
7.8E-09
3.2E-05
7.2E-06

9.5E-07
2.7E-08
1. 9E-14
4.5E-12
6. 1E-17
1.8E-12
2.8E-14
7.8E-09
4.6E-07
1.2E-13
6. 3E-06
1.4E-06

------- ------- ------- -------
1.7E-06 5.5E-04 6.1E-05 9.1E-06

Ovaries Muscle Thyroid Kidneys Liver Spleen

9.5E-07 9.7E-07 9.5E-07 0.0E+00 0.0E+00 0.0E+00
2.7E-08 2.6E-08 2.7E-08 0.0E+00 0.0E+00 0.0E+00
1.9E-14 1.8E-14 1.9E-14 0.0E+00 5.6E-13 0.0E+00
9.8E-12 2.2E-11 7.7E-12 0.0E+00 0.0E+00 0.0E+00
1.4E-16 7.OE-17 6.1E-17 8.3E-16 0.0E+00 8.3E-16
1.8E-12 1.8E-12 4.9E-11 0.0E+00 2.5E-12 0.0E+00
3.1E-14 4.3E-14 4.OE-14 0.0E+00 0.0E+00 0.0E+00
8.4E-09 2.OE-08 1.4E-04 0.0E+00 0.0E+00 0.0E+00
4.3E-07 4.1E-07 4.1E-07 0.0E+00 0.0E+00 0.0E+00
1.5E-13 2.2E-13 1.3E-13 0.0E+00 2.6E-08 0.0E+00
6.2E-06 4.6E-10 2.6E-10 0.0E+00 6.5E-05 0.0E+00
1.4E-06 3.2E-11 3.1E-11 0.0E+00 1.4E-05 0.0E+00

9.OE-06 1.4E-06 1.5E-04 8.3E-16 8.OE-05 8.3E-16

0.0E+00
9.2E-11
5.1E-09
2.0E-16
1.8E-15

External Dose by Radionuclide



TC 99 5.6E-15
RU 106 5.1E-14
I 129 1.6E-08
CS 137 3.8E-07
SM 151 9.6E-15
AM 241 1.1E-11
PU 239 3.1E-14

Total 4.OE-07



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite MI - Elevated Release

Executed on: 10/14/95 at 14:50:43 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

9.5E-07
1. 1E-07
3.0E-10
3.7E-11
1.5E-14
7.5E-10
2.4E-11
3.1E-08
4.6E-07
2. 3E-09
2.8E-06
5.8E-07

9.5E-07
2.9E-08
2.0E-10
9.4E-12
8.5E-16
2.0E-10
6.9E-14
1.0E-08
4.5E-07
8.5E-12
5. 3E-10
5.2E-11

9.5E-07
3.1E-08
4.9E-10
1. 3E-11
2.1E-15
3.2E-12
8. 1E-14
8.4E-09
4.7E-07
2.1E-11
6.7E-10
8. 3E-11

9.5E-07
7.1E-08
2.4E-09
3.2E-11
1. 2E-14
9.8E-12
3.1E-13
8.4E-09
4.7E-07
1.2E-10
2.0E-09
3.4E-10

9.5E-07
2.2E-07
6.0E-09
8.6E-11
3.5E-14
2.6E-11
8.8E-13
8.4E-09
4.7E-07
3.7E-10
4.9E-09
9.7E-10

1. 2E-06
4. 7E-05
5.6E-13
1.0E-06
1.5E-15
2.2E-12
4.3E-14
1. 2E-08
4.2E-07
9.8E-08
4. 1E-04
9.3E-05

1. 2E-06
2.0E-05
5.6E-13
8. 2E-08
5.9E-16
2.2E-12
4.7E-14
1. 3E-08
4.4E-07
7.8E-09
3.2E-05
7.2E-06

9.5E-07
2.7E-08
1. 9E-14
4.5E-12
6.1E-17
1. 8E-12
2.8E-14
7.8E-09
4.6E-07
1.2E-13
6. 3E-06
1. 4E-06

4.9E-06 1.4E-06 1.5E-06 1.5E-06 1.7E-06 5.5E-04 6.1E-05 9.1E-06

Ovaries Muscle Thyroid Kidneys Liver Spleen

9.5E-07 9.7E-07 9.5E-07 0.0E+00 0.0E+00 0.0E+00
2.7E-08 2.6E-08 2.7E-08 0.0E+00 0.0E+00 0.0E+00
1.9E-14 1.8E-14 1.9E-14 0.0E+00 5.6E-13 0.0E+00
9.8E-12 2.2E-11 7.7E-12 0.0E+00 0.0E+00 0.0E+00
1.4E-16 7.OE-17 6.1E-17 8.3E-16 0.0E+00 8.3E-16
1.8E-12 1.8E-12 4.9E-11 0.0E+00 2.5E-12 0.0E+00
3.1E-14 4.3E-14 4.OE-14 0.0E+00 0.0E+00 0.0E+00
8.4E-09 2.OE-08 1.4E-04 0.0E+00 0.0E+00 0.0E+00
4.3E-07 4.1E-07 4.1E-07 0.0E+00 0.0E+00 0.0E+00
1.5E-13 2.2E-13 1.3E-13 0.0E+00 2.6E-08 0.0E+00
6.2E-06 4.6E-10 2.6E-10 0.0E+00 6.5E-05 0.0E+00
1.4E-06 3.2E-11 3.1E-11 0.0E+00 1.4E-05 0.0E+00

9.OE-06 1.4E-06 1.5E-04 8.3E-16 8.OE-05 8.3E-16

External Dose by Radionuclide

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M

O.0E+00
9.2E-11
5. 1E-09
2.0E-16
1.8E-15



TC 99 5.6E-15
RU 106 5.1E-14
I 129 1.6E-08
CS 137 3.8E-07
SM 151 9.6E-15
AM 241 1.1E-11
PU 239 3.1E-14

Total 4.OE-07



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on: 10/14/95 at 14:53:18
----------------------------------

Page A. 1
---------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ ROSPONS2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
--------
AM241

-------
5.3E-03

-------
O.0E+00

-------
O.0E+00

C 14 5.8E+01 O.0E+00 O.0E+00
CS137 1.BE+00 O.0E+00 O.0E+00
I 129 3.6E+00 0.0E+00 0.0E+00
PU239 1.2E-03 0.0E+00 0.0E+00
RU106 8.3E-07 0.0E+00 0.0E+00
SM151 2.5E-02 0.0E+00 0.0E+00
SR90 2.5E+00 O.0E+00 O.0E+00
TC99 1.5E-03 O.0E+00 O.0E+00
ZR93 1.4E-02 O.OE+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

5.5E+01 Stack height (m)



3.3E+01 Stack flow (m3/s)
8.8E-01 Stack radius (m)
1.6E+02 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



----------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on: 10/14/95 at 14:53:39 Page B. 1
------------------------------------------------------------------------------
S.OE-05 Population-weighted chi/Q



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on:
-------------

10/14/95
---------

at 14:54:21
---------------------------------

Page C. 1
-----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
-------- -----

Equivalent
----------

Factors
---------

Equivalent
-----------

Gonads 1.6E-02 2.5E-01 4.OE-03
Breast 2.5E-03 1.5E-01 3.7E-04
R Marrow 1.1E-01 1.2E-01 1.3E-02
Lung 8.5E-03 1.2E-01 1.OE-03
Thyroid 2.6E-01 3.OE-02 7.7E-03
Bone Sur 9.7E-01 3.OE-02 2.9E-02
Liver 1.4E-01 6.OE-02 8.4E-03
LL Int. 2.9E-03 6.OE-02 1.7E-04
UL Int. 2.6E-03 6.OE-02 1.6E-04
S Int. 2.5E-03 6.OE-02 1.5E-04
Stomach 2.5E-03 6.OE-02 1.5E-04

---------------------------
Internal Effective Dose Equ

-----------
ivalent

-----------
6.4E-02

External Dose 4.6E-04

-----------------------------------------------
Annual Effective Dose Equivalent 6.4E-02

Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: AM241
--------------------------------
Total Inhalation EDE:

----------------
6.4E-02

Total Ingestion EDE:
--------------------------------

2.2E-04
----------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on: 10/14/95 at 14:54:21 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

1.0
1.0

70.0
Person rem

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ...

+ +
1 1.2E-02 + 2.8E-03 + 1.9E-03 + ... = 6.4E-02

Internal
Annual 1.2E-02 + 2.8E-03 + 1.9E-03 +... = 6.4E-02
Dose

+ + + +
External
Annual 4.6E-04 O.0E+00 O.0E+00 .. . 4.6E-04
Dose

Annual
Dose 1.2E-02 + 2.8E-03 + 1.9E-03 +... = 6.4E-02

1.2E-02

Internal
Effective
Dose
Equivalent

Cumulative
Internal
Dose

Cumulative
Dose

Maximum
Annual
Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on: 10/14/95 at 14:54:21 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su
-

R Marro Testes

-------------
Inhale

-- -------
8.5E-03

-------
2.5E-03

-------
2.5E-03

-------
2.6E-03

-------
2.9E-03

-- ----
9.7E-01

------- -------
1.1E-01 1.6E-02

Soil Ing
------------

3.5E-06
--- -------

4.3E-06
-------

4.6E-06
-------

8.9E-06
-------

1.9E-05
-------

1.4E-04
-------

5.6E-05 3.9E-06
------- -------

Total 8.5E-03 2.5E-03 2.5E-03 2.6E-03 2.9E-03 9.7E-01 1.1E-01 1.6E-02

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen
-------------
Inhale

-- -------
1.6E-02

-------
2.5E-03

-------
2.5E-01

-------
7.1E-13

-------
1.4E-01

-------
7.5E-13

Soil Ing
-------------

3.7E-06
-- -------

3.9E-06
-------

6.9E-03
-------

1.4E-12
-------

2.9E-06
-------

1.4E-12
-------

Total 1.6E-02 2.5E-03 2.6E-01 2.1E-12 1.4E-01 2.1E-12

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

2.0E-05
4.4E-04

4.6E-04



------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on: 10/14/95 at 14:54:21
---------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Page C. 4

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
-------- ---

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
---- --

Bone Su
-------

R Marro Testes
------- -------- -

Inhale 8.5E-03 2.5E-03 2.5E-03 2.6E-03
-

2.9E-03 9.7E-01 1.1E-01 1.6E-02
Soil Ing
-------------

3.5E-06
-- -------

4.3E-06
-------

4.6E-06
-------

8.9E-06
-------

1.9E-05
-------

1.4E-04
-------

5.6E-05 3.9E-06
------- -------

Total 8.5E-03 2.5E-03 2.5E-03 2.6E-03 2.9E-03 9.7E-01 1.1E-01 1.6E-02

Pathway Ovaries Muscle Thyroid Kidneys Liver Spleen
-------------
Inhale

-- -------
1.6E-02

-------
2.5E-03

-------
2.5E-01

-------
7.1E-13

-------
1.4E-01

-------
7.5E-13

Soil Ing
-------------

3.7E-06
-- -------

3.9E-06
-------

6.9E-03
-------

1.4E-12
-------

2.9E-06
-------

1.4E-12
-------

Total 1.6E-02 2.5E-03 2.6E-01 2.1E-12 1.4E-01 2.1E-12

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.0E-05
Sur Soil 4.4E-04
--------------- -------
Total 4.6E-04



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on: 10/14/95 at 14:54:21 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide

C 14
SR 90
Y 90
ZR 93
NB 93M
TC 99
RU 106
I 129
CS 137
SM 151
AM 241
PU 239

Total

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

1.6E-03
1. 9E-04
1.4E-05
6.3E-08
3.0E-10
1. 3E-06
4.2E-08
5.5E-05
7.9E-04
4.2E-06
4. 8E-03
1.0E-03

1.6E-03
5.2E-05
9.7E-07
1. 6E-08
1. 6E-12
3.4E-07
1.2E-10
1.8E-05
7.8E-04
1. 5E-08
9. 3E-07
8.9E-08

1.6E-03
5.6E-05
2.4E-06
2.2E-08
3.9E-12
5. 3E-09
1. 4E-10
1.5E-05
8.1E-04
3.8E-08
1.2E-06
1. 4E-07

1.6E-03
1. 3E-04
1.2E-05
5.5E-08
2.2E-11
1.6E-08
5.3E-10
1.5E-05
8.0E-04
2. 1E-07
3.5E-06
5.8E-07

1.6E-03
4.0E-04
2.8E-05
1.5E-07
6.5E-11
4. 3E-08
1.5E-09
1.5E-05
8. 1E-04
6.6E-07
8.6E-06
1.7E-06

2.0E-03
8.4E-02
2.3E-08
1.8E-03
3.7E-12
3. 6E-09
7.3E-11
2.0E-05
7.2E-04
1.8E-04
7.2E-01
1.6E-01

2.1E-03
3. 6E-02
2. 3E-08
1.4E-04
1.5E-12
3.6E-09
8.2E-11
2.2E-05
7.5E-04
1.4E-05
5.6E-02
1. 2E-02

1.6E-03
4.8E-05
7.8E-1C
7.7E-09
1.5E-13
3.0E-09
4.9E-11
1. 4E-05
7.9E-04
2.1E-10
1. 1E-02
2.4E-03

8.5E-03 2.5E-03 2.5E-03 2.6E-03 2.9E-03 9.7E-01 1.1E-01 1.6E-02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver Spleen

C 14 1.6E-03 1.7E-03 1.6E-03 O.0E+00 0.0E+00 O.0E+00
SR 90 4.8E-05 4.7E-05 4.8E-05 O.0E+00 O.0E+00 O.0E+00
Y 90 7.7E-10 7.5E-10 7.7E-10 0.0E+00 2.3E-08 O.0E+00
ZR 93 1.7E-08 3.8E-08 1.3E-08 O.0E+00 O.0E+00 0.0E+00
NB 93M 3.OE-13 3.1E-13 1.6E-13 2.1E-12 0.0E+00 2.1E-12
TC 99 3.OE-09 3.0E-09 8.2E-08 O.0E+00 4.2E-09 0.0E+00
RU 106 5.3E-11 7.3E-11 6.9E-11 O.0E+00 0.0E+00 O.0E+00
I 129 1.5E-05 3.5E-05 2.5E-01 O.0E+00 O.0E+00 O.0E+00
CS 137 7.3E-04 7.1E-04 7.1E-04 O.0E+00 O.0E+00 O.0E+00
SM 151 2.6E-10 4.0E-10 2.3E-10 O.0E+00 4.7E-05 0.0E+00
AM 241 1.1E-02 B.OE-07 4.5E-07 0.0E+00 1.1E-01 O.0E+00
PU 239 2.4E-03 5.5E-08 5.4E-08 O.0E+00 2.5E-02 O.0E+00

Total 1.6E-02 2.5E-03 2.6E-01 2.1E-12 1.4E-01 2.1E-12

External Dose by Radionuclide

Radionuclide

C 14 O.0E+00
SR 90 1.1E-07
Y 90 6.OE-06
ZR 93 2.3E-13
NB 93M 2.1E-12



TC 99 6.3E-12
RU 106 5.9E-11
I 129 1.8E-05
CS 137 4.3E-04
SM 151 1.OE-11
AM 241 1.2E-08
PU 239 3.3E-11

Total 4.6E-04



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Calcination) onsite Population - Elevated Release

Executed on:
-------------

10/14/95
---------

at 14:54:21
---------------------------------

Page C. 6
-----------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.6E-03 1.6E-03 1.6E-03 1.6E-03 1.6E-03 2.0E-03 2.1E-03 1.6E-03
SR 90 1.9E-04 5.2E-05 5.6E-05 1.3E-04 4.OE-04 8.4E-02 3.6E-02 4.8E-05
Y 90 1.4E-05 9.7E-07 2.4E-06 1.2E-05 2.8E-05 2.3E-08 2.3E-08 7.8E-10
ZR 93 6.3E-08 1.6E-08 2.2E-08 5.5E-08 1.5E-07 1.8E-03 1.4E-04 7.7E-09
NB 93M 3.OE-10 1.6E-12 3.9E-12 2.2E-11 6.5E-11 3.7E-12 1.5E-12 1.5E-13
TC 99 1.3E-06 3.4E-07 5.3E-09 1.6E-08 4.3E-08 3.6E-09 3.6E-09 3.OE-09
RU 106 4.2E-08 1.2E-10 1.4E-10 5.3E-10 1.5E-09 7.3E-11 8.2E-11 4.9E-11
I 129 5.5E-05 1.8E-05 1.5E-05 1.5E-05 1.5E-05 2.OE-05 2.2E-05 1.4E-05
CS 137 7.9E-04 7.8E-04 8.1E-04 8.OE-04 8.1E-04 7.2E-04 7.5E-04 7.9E-04
SM 151 4.2E-06 1.5E-08 3.8E-08 2.1E-07 6.6E-07 1.8E-04 1.4E-05 2.1E-10
AM 241 4.8E-03 9.3E-07 1.2E-06 3.5E-06 8.6E-06 7.2E-01 5.6E-02 1.1E-02
PU 239 1.OE-03 8.9E-08 1.4E-07 5.8E-07 1.7E-06 1.6E-01 1.2E-02 2.4E-03

Total 8.5E-03 2.5E-03 2.5E-03 2.6E-03 2.9E-03 9.7E-01 1.1E-01 1.6E-02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver Spleen

C 14 1.6E-03 1.7E-03 1.6E-03 0.0E+00 0.0E+00 0.0E+00
SR 90 4.8E-05 4.7E-05 4.8E-05 0.0E+00 0.0E+00 0.0E+00
Y 90 7.7E-10 7.5E-10 7.7E-10 0.0E+00 2.3E-08 0.0E+00
ZR 93 1.7E-08 3.8E-08 1.3E-08 0.0E+00 0.0E+00 0.0E+00
NB 93M 3.OE-13 3.1E-13 1.6E-13 2.1E-12 0.0E+00 2.1E-12
TC 99 3.OE-09 3.OE-09 8.2E-08 0.0E+00 4.2E-09 0.0E+00
RU 106 5.3E-11 7.3E-11 6.9E-11 0.0E+00 0.0E+00 0.0E+00
I 129 1.5E-05 3.5E-05 2.5E-01 O.OE+00 0.0E+00 0.0E+00
CS 137 7.3E-04 7.1E-04 7.1E-04 0.0E+00 0.0E+00 0.0E+00
SM 151 2.6E-10 4.OE-10 2.3E-10 0.0E+00 4.7E-05 0.0E+00
AM 241 1.1E-02 8.OE-07 4.5E-07 0.0E+00 1.1E-01 0.0E+00
PU 239 2.4E-03 5.5E-08 5.4E-08 0.0E+00 2.5E-02 0.0E+00

Total 1.6E-02 2.5E-03 2.6E-01 2.1E-12 1.4E-01 2.1E-12

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 1.1E-07
Y 90 6.0E-06
ZR 93 2.3E-13
NB 93M 2.1E-12



TC 99 6.3E-12
RU 106 5.9E-11
I 129 1.8E-05
CS 137 4.3E-04
SM 151 1.OE-11
AM 241 1.2E-08
PU 239 3.3E-11

Total 4.6E-04



Capsules No Action Emissons

-1 I J I

--myax, yc^

I
WESF Continued Operations Emissions
Stack Hei t= 70 feet (was 75 ft. in p rior communications)

^~Stack diameter= 3.5 feet I
Stack exit velocity 33.4 ft/sec
Stack gas temperature = 20 degrees C ^-
Volumetric Flow rate 9.17 cubic meters /sec ^

Releases occur 365 days/yr, 24 hrs/day

Stack coordinates = N136433 , E573361

Isotope Annual Emission Average Concentration

Ci '. _ uCi/ml

Sr-90 5.10E-06 1.74E-14

Cs-137 2.60E-06 8.70E-15 ^
Pu-239/240 2.40E-07 8.OOE-16

Total Beta 4.70E-09 7.70E-14

Based on 1994 Emissions , Emissions assumed to be the same for 1997-2006

.

9n_si95 Page 1 wESFOPS.XLSSheetl



10-9-95

2.0 Long Term 4.0 In Sifu Gravel and
Alternative 1.0 No Action Mana ment 3.0 In Situ Vitrification Fill

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Construction NOT APPLICABLE NO EMISSIONS NO EMISSIONS NO EMISSIONS
O.pe-ra-

tion
---------------- -------------- --------------- ----------------

Continued Operations 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE
-Monitor SSTs, DSTs, and MUSTs
-Operate 242A Evaporator 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE

---------------------
Retrieval

---- -------------
-----------
NOT APPLICABLE
---------------

--------------
100 m ESE 22 km ESE
•---------------

---------------
NOT APPLICABLE
----------------

------------
NOT APPLICABLE
--------------- ---

Evaporate DSTS (a) ________ NOT APPLICABLE ____
--------

200 m ESE 22 km ESE
--------

200 m ESE 22 km ESE
--------------

20D m ESE- 22 km ESE
-------------

Separations____________
-
NOTAPPLICABLE_-__ P!2W!Yc!LE--- -- - !2Ie,etLLQALB!E - ------

NOTAPPLIABLE
Vitrify Tank Waste

-

NOTAPPLICABLE NOT APPLICABLE km ESE300mESE 22 NOT APPLICABLE
- -- - ---

(orGravelFillforAft4)
-- ------ ----------- -------------- ---------------

_______________
-

100mESE 22kmESE
------------

Process -apsules_ _ _ _ _ _ _ _ _ _
--
NOT

--
APP
-----
LICABLE-_ _ _ _ NOT

--------
APPLICABLE

----- -
N
-
OT
--
AP
--
PLI
----
CABLE-_ _ _ _ - Qt&.PRMLt ---

StoraReandDisposal_______ NOTAPPLICABLE -_
-------------

NOTAPPLICABLE_____

"

-

NOEMISSIONS ______
----------

NOEMISSIONS
--------

Monltorin and Maintenance NOTAPPLICABLE NOTAPPLICABLE NO EMISSIONS NO EMISSIONS
Post Remedration
-------------------- --------------

-

---------------

l

----------------

-

--------------
Closure

------------- ------
NOT APPLICABLE
--------

NOT APPLICABLE NO EMISSIONS
---------

NO EMISSIONS
-------- ------

Monitorin of Final Waste F PLICABLE OTAPPLICABLEi NO EMISSIONS 96NO EMISSIONS

Tftle: Location of MEI Page 1 location.xls



J-9-95

Alternative 6.0 Selective Retrieval 7.0 Extensive Retrievat 8.0 No Separations 9.0 Extensive Separations

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEt

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Construction NO EMISSIONS NO EMISSIONS NO EMISSIONS NO EMISSIONS
Ope----ration

-------------- --------------- -------------- ----------------
_ _

Continued Operations 100 m ESE 22 km ESE 100 m ESE 22 km ESE 100 m ESE 22 km ESE 1W m ESE 22 km ESE
-Monitor SSTs, DSTs, and MUSTs
-Operate 242A Evaporator 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE 200 m ESE 22 km ESE

--------------------
Retrieval
---------------------

-----ES-E- 22---km- ESE-100 m
---------------

•-100--m-ESE---22--km--ESE--
•------------- -

-100--m--ESE-----22---km--ESE-

---------------

-100--mES---E ----22 -km--ESE--
---------------

Evaporate DSTS (a)
--

200 m ESE 22 km ESE_ NOT APPLICABLE_ ___ NOT APPLICABLE
----------

NOT APPLICABLE
----------------

8eparations _ __________
-

INCLUDEDINVITRIFICA
---- --------

INCLUDEDINVITRIFICA NOTAPPLICABLE - _-
--------

INCLUDEDINVITRIFICATIO
------ - --- ---

asteVitrify TankW 800 m SE SE_22 km E ESE800 mESE 22 km ESE800m ESE 22 km m ESE 22 km ESE800
(or Gravel Fill for AIt4)

- ---
100 m ESE 22 km ESE

---------- - •- - ---- - ------ -- --- - -- ------ ---------- --------------psules------Proc__________--- -essCa NO
-

PPLICABLE-T A
----------

-
TAPPLICABLENO____ BLEAA ---__NOT PPLIC

-----------
NOTAPPLICABLE
----------------

Storage and Disposal_-_____ NO EMISSIONS _____
----------

NO EMISSIONS_____ NO EMISSIONS _____
-----------

NO EMISSIONS
-and Maintenance NO EMISSIONS NO EMISSIONS NO EMISSIONS NO EMISSIONSNO

Post Remediation
-- - ------------- ---- ------------- ------- --------- ----------------

su
-

o reCl
---

ION
-

-TN-
SEMISSIONNO

---
NO EMISSIONS

------------------
Monitorin of Finast O EMISSION MISSIONSN05 NO EMISSIONS NO EMISSIONS

Title: Location of MEI Page 2 location.xls



J-9-95

12.0 Capsule-

Alternative 10.0 Ca sule-No Action 1 I. Capsule-Onsite Overpack 13.0 Ca sule-W

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI Worker MEI Public MEI

Construction NOT APPLICABLE NO EMISSIONS NOT APPLICABLE NO EMISSIONS

Operation -------------- --------------- -------------- --------------- --------------
Continued Operations NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE

-Monitor SSTs, DSTs, and MUSTs , ,. 6•e•fi!..>1s*, r .u„u..:..•

-Operate 242A Evaporator NOT APPLICABLE NOT APPLICABLE . l8NOT AP.PLICA NOTAPPLICABLE

--------------------
Retrleval

---
A
-
PP
---
LICA

-
BLE
-------

NOT
-----

^-----
TAPP

-
LI
----
CABLE

----
NO_-__ N

--
OT
--

P
--
PLICA
---

BLE
------

A ____
-----------

------
PLI
-
CAB
---

LE
-----

NOTAP____
-------
Ev_aporateDSTS(a)

----
------
NOTAPPLICABLE
-----------

NOTAPPLICABLE
-

NOTAPPLICABLE
-----------

NOTAPPLICABLE

Separations____ N2!M!L!CWE - ----- 2L! OTLICABLE NOTAPPLICABLE

Vitrify Tank Waste OT APPLICABLE NOT APPLICABLE NOT APPLICABLE NOT APPLICABLE

(orGravelFillforAtt4)

-

apsules

-

2m E _ 2ESE 200 m ESE 200 m E 22 m E
-----------

20 m EE
--------

Stora^ean_d_D_Isposal_______
--

OTAPPLICABLE OTPLICABLE
------ ----- -

NOTAPPLICABLE
- ------ ----

Monitorin and Maintenance OT APPLICABLE NOT APPLICABLE PPLICABLEOTN A APPLICABLENOT

Post Remediation -------- ------------- ------------- ----------------------------------
Closure

-----
NOTAPPLICABLE

------
NOEMISSIONS____

-
NOTAPPLICABLE
---------------

NOTAPPLICABLE
---------------------

Monitorinof Final Waste Form
---- -
NOTAPPLICABLE NOEMISSIONS NOT APPLICABLE NOTAPPLICABLE

.

Title: Location of MEI Page 3 location.xls



WHC-SD-WM-EV-ERIC Rev. A

Convert to liters

Diesel 4,587,800 x 3.788 = 17,378,586
Say 17.4 MM liters

Gas 2,004,300 x 3.788 = 7,592,288
Say 7.6 MM liters

Item 106 Contaminated Material
From No PT, Item 9

No
Pretre3tment

m
Concrete (Crushed) 35,930
Steel (VR) 3,818

Factor TPA Preferred
m
3

1- 54,254
156 5,956

60,210 m
Say 60 M

Item 107 Transportation of Other Construction Mtrl
From No PT, Item 10

No Factor TPA Preferred
Pretreatment Loads

Loads
Concrete Sand 7,782 12. 11,751
Constr Consumables 5,000 151 7.550

19,301
Say 19,000

Steel items from Portland and Seattle
Steel 5,000 1- 7,800

Say 8,000
Item 107 Construc tion Equipment

From no PT, Equipment Tabl es (pgs. 11, 17, 18, 19, 20)
P HOD LDD LDG SGE Factor HDD LDD LOG SGE
11 30 2 1 i 1- 41 3 2 2
17 21 4 1 0 151 32 6 2 0
18 2 22 125 0 150 3 33 188 0
19 8 64 10 70 15-0 12 96 15 105
20 0 50 0 345 150 0 75 0 518

61 142 137 416 88 213 207 625

Say 90 215 210 630

C-42
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------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:38:49 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ROSMICSN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
---- --

Ci/yr
- -

Ci/yr Ci/m3
--

PU239
-- ---
2.4E-07

-------
O.0E+00

-------
O.0E+00

SR90 4.7E-09 0.0E+00 0.0E+00
5R90 5.1E-06 0.0E+00 0.0E+00
CS137 2.6E-06 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

1.0E+02 Maximum individual distance from release point (m)
1.5E+01 Maximum individual sector index (Wind Toward SE
2.1E+01 Stack height (m)
9.2E+00 Stack flow (m3/s)
5.3E-01 Stack radius (m)
2.OE+01 Effluent temperaure (degrees C)

Building Wake Model used.
Release from vent or short stack on building roof



O.oE+OO Building cross-sectional (vertical) area (m2)
O.oE+00 Building height (m)

EXTERNAL EXPO5URE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

---------= INHALATION --------------------------------------------------
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



-------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:05 Page B.

5.4E-07 Individual chi/Q



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:26

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
---------

Factors
---------

Equivalent
----------

Gonads
-

5.3E-09 2.5E-01 1.3E-09
Breast 1.2E-11 1.5E-01 1.9E-12
R Marrow 2.8E-08 1.2E-01 3.3E-09
Lung 2.2E-09 1.2E-01 2.7E-10
Thyroid 1.2E-11 3.OE-02 3.7E-13
Bone Sur 3.5E-07 3.OE-02 1.1E-08
Liver 5.4E-08 6.OE-02 3.2E-09
LL Int. 2.5E-11 6.OE-02 1.5E-12
UL Int. 1.7E-11 6.OE-02 1.OE-12
S Int. 1.4E-11 6.OE-02 8.6E-13
Stomach 1.4E-11 6.OE-02 8.2E-13

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
1.9E-08

External Dose 1.0E-11
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
1.9E-08

--------------------------------
Controlling Organ:

-----------------
Bone Sur

Controlling Pathway: Inh
Controlling Radionuclide: PU239
--------------------------------
Total inhalation EDE:

-----------------
1.9E-08

Total Ingestion EDE:
--------------------------------

6.6E-13
-----------------

Page C. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:26 Page C. 2
------------------------------------------------------------------------------

Release period: 1.0
uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ... Internal

+ + Effective
1 6.8E-10 + 4.7E-10 + 4.5E-10 + ... = 1.9E-08 Dose

Equivalent

Internal I I II II Cumulative
Annual 6.8E-10 + 4.7E-10 + 4.5E-10 +... = 1.9E-08 Internal
Dose Dose

+ + + +
External
Annual 1.0E-11 O.0E+00 O.0E+00 ... 1.OE-11
Dose

IAnnual ^I II II I Cumulative
Dose 6.9E-10 + 4.7E-10 + 4.5E-10 +... = 1.9E-08 Dose

Maximum
6.9E-10 Annual

Dose Occurred
In Year 1



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:26
----------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Page C. 3

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

-------------
Inhale

-- -------
2.2E-09

-------
1.4E-11

-------
1.4E-11

-------
1.7E-11

-------
2.5E-11

-------
3.5E-07

------- -------
2.8E-08 5.3E-09

Soil Ing
--- ------ --

4.7E-14
------ -

6.OE-14
-------

7.2E-14
-------

1.7E-13
-------

4.OE-13
-------

9.8E-12
-------

1.7E-12 1.6E-13
------- -------- -

Total
- -

2.2E-09 1.4E-11 1.4E-11 1.7E-11 2.5E-11 3.5E-07 2.8E-08 5.3E-09

Pathway
-------------

Ovaries
-- -------

Muscle
-------

Thyroid
-------

Liver
-------

Inhale 5.3E-09 1.2E-11 1.2E-11 5.4E-08
Soil Ing
-------------

1.5E-13
-- -------

4.6E-14
-------

4.6E-14
-------

1.1E-12
-------

Total 5.3E-09 1.2E-11 1.2E-11 5.4E-08

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.4E-13
Sur Soil 9.8E-12

Total 1.OE-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:26 Page C. 4
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
---- --- ---

Lung
--- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
-------- -

inhale 2.2E-09 1.4E-11 1.4E-11 1.7E-11 2.5E-11 3.5E-07 2.8E-08 5.3E-09
Soil Ing

-- -- --
4.7E-14
-- --

6.OE-14
------

7.2E-14
-------

1.7E-13
-------

4.OE-13
-------

9.8E-12
-------

1.7E-12
-------

1.6E-13
--------- -- --

Total
--- - --

2.2E-09
-
1.4E-11 1.4E-11 1.7E-11 2.5E-11 3.5E-07 2.8E-08 5.3E-09

Pathway Ovaries Muscle Thyroid Liver
------------
inhale

--- -------
5.3E-09

-------
1.2E-11

-------
1.2E-11

-------
5.4E-08

Soil Ing
------------

1.5E-13
-- -------

4.6E-14
--- ---

4.6E-14
-------

1.1E-12
--------

Total 5.3E-09
-

1.2E-11 1.2E-11 5.4E-08

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

2.4E-13
9.8E-12

Total 1.OE-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:26 Page C. 5
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

C

Radionuclide Lung
--------------- -------
SR 90 4.1E-12
Y 90 2.OE-15
CS 137 1.3E-11
PU 239 2.2E-09

1.0
1.0

70.0
Rem

Dmmitted Dose Equivalent by Radionuclide

Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

------- ------- ------- ------- ------- ------- -------
1.1E-12 1.2E-12 2.8E-12 8.6E-12 1.8E-09 7.9E-10 1.OE-12
7.4E-15 1.8E-14 8.8E-14 2.2E-13 6.OE-18 6.OE-18 2.OE-19
1.2E-11 1.3E-11 1.3E-11 1.3E-11 1.1E-11 1.2E-11 1.3E-11
1.9E-13 3.1E-13 1.3E-12 3.6E-12 3.5E-07 2.7E-08 5.3E-09

Total 2.2E-09 1.4E-11 1.4E-11 1.7E-11 2.5E-11 3.5E-07 2.8E-08 5.3E-09

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.OE-12 1.OE-12 1.OE-12 0.0E+00
Y 90 2.1E-19 2.OE-19 2.OE-19 5.9E-18
CS 137 1.2E-11 1.1E-11 1.1E-11 0.0E+00
PU 239 5.3E-09 1.2E-13 1.2E-13 5.4E-08

Total 5.3E-09 1.2E-11 1.2E-11 5.4E-08

Radionuclide

SR 90 3.7E-15
Y 90 1.9E-13
CS 137 9.8E-12
PU 239 9.8E-17

External Dose by Radionuclide

Total 1.0E-11



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Capsule) onsite MI - Elevated Release

Executed on: 10/14/95 at 15:39:26 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide
-------- ---

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro Testes
------- -------

SR
- -
90 4.1E-12 1.1E-12 1.2E-12 2.8E-12 8.6E-12 1.8E-09 7.9E-10 1.OE-12

Y 90 2.OE-15 7.4E-15 1.8E-14 8.8E-14 2.2E-13 6.OE-18 6.OE-18 2.OE-19
CS 137 1.3E-11 1.2E-11 1.3E-11 1.3E-11 1.3E-11 1.1E-11 1.2E-11 1.3E-11
PU 239 2.2E-09 1.9E-13 3.1E-13 1.3E-12 3.6E-12 3.5E-07 2.7E-08 5.3E-09
-------------
Total

-- -------
2.2E-09

-------
1.4E-11

-------
1.4E-11

-------
1.7E-11

-------
2.5E-11

-------
3.5E-07

------- -------
2.8E-08 5.3E-09

Radionuclide Ovaries Muscle Thyroid Liver
---
SR

----------
90

-- -------
1.OE-12

-------
1.OE-12

-------
1.OE-12

-------
O.0E+00

Y 90 2.1E-19 2.OE-19 2.OE-19 5.9E-18
CS 137 1.2E-11 1.1E-11 1.1E-11 0.0E+00
PU 239 5.3E-09 1.2E-13 1.2E-13 5.4E-08

Total 5.3E-09 1.2E-11 1.2E-11 5.4E-08

External Dose by Radionuclide

Radionuclide

SR 90 3.7E-15
Y 90 1.9E-13
CS 137 9.8E-12
PU 239 9.8E-17

Total 1.OE-11



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (CAPSULE) onsite Population - Elevated Release

Executed on:
-------------

10/14/95
---------

at 15:43:01
-----------------

Page A
-----------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED =====

Input file name: \GENII\ ROSPOCSN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 10 M - Pasquill A - G(1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
-- --

Ci/yr
--

Ci/yr
- -

Ci/m3
-- --

PU239
-- ---
2.4E-07

-- ---
O.0E+00

-------
O.0E+00

SR90 4.7E-09 O.0E+00 O.0E+00
SR90 5.1E-06 O.0E+00 O.0E+00
CS137 2.6E-06 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2.1E+01 Stack height (m)
9.2E+00 Stack flow (m3/s)
5.3E-01 Stack radius (m)
2.0E+01 Effluent temperaure (degrees C)

Building Wake Model used.
Release from vent or short stack on

O.0E+00 Building cross-sectional (vertical)
building roof
area (m2)

1



0E+00 Building height (m)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

Input checked by: Date:



--------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:20 Page B. 1
------------------------------------------------------------------------------
3.7E-04 Population-weighted chi/Q



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:41 Page C
--------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 3.6E-06 2.5E-01 9.1E-07
Breast 8.5E-09 1.5E-01 1.3E-09
R Marrow 1.9E-05 1.2E-01 2.3E-06
Lung 1.5E-06 1.2E-01 1.8E-07
Thyroid 8.5E-09 3.OE-02 2.5E-10
Bone Sur 2.4E-04 3.OE-02 7.2E-06
Liver 3.7E-05 6.OE-02 2.2E-06
LL Int. 1.8E-08 6.OE-02 1.1E-09
UL Int. 1.2E-08 6.OE-02 6.9E-10
S Int. 9.8E-09 6.OE-02 5.9E-10
Stomach 9.3E-09 6.OE-02 5.6E-10

----------------
internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
1.3E-05

External Dose 4.6E-09
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
1.3E-05

Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:
-------------------------
Total inhalation EDE:
Total Ingestion EDE:
-------------------------

Bone Sur
Inh
PU239

1.3E-05
4.5E-10

1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:41 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Internal
Intake
Year: 3

2

1

Internal
Annual
Dose

External
Annual
Dose

Annual
Dose

Dose Commitment Year

1.0
1.0

70.0
Person rem

1 2 3 ...

0.0E+00 ...
+

O.0E+00 O.0E+00 ... Internal
+ + Effective

4.7E-07 + 3.2E-07 + 3.1E-07 +... = 1.3E-05 Dose
Equivalent

II II II Cumulative
4.7E-07 + 3.2E-07 + 3.1E-07 +. .. = 1.3E-05 internal

Dose
+ + + +

4.6E-09 O.0E+00 O.0E+00 ... 4.6E-09

Cumulative
4.7E-07 + 3.2E-07 + 3.1E-07 + ... = 1.3E-05 Dose

Maximum
4.7E-07 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:41 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
1.5E-06

-------
9.3E-09

-------
9.8E-09

-------
1.1E-08

-------
1.7E-08

------- -------
2.4E-04 1.9E-05

-------
3.6E-06

Soil Ing
-------------

3.2E-11
-- -------

4.1E-11
-------

4.9E-11
-------

1.1E-10
-------

2.7E-10
-------

6.7E-09 1.2E-09
------- -------

1.1E-10
-------

Total 1.5E-06 9.3E-09 9.8E-09 1.2E-08 1.8E-08 2.4E-04 1.9E-05 3.6E-06

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
3.6E-06

-------
8.4E-09

-------
8.5E-09

-------
3.7E-05

Soil Ing 1.1E-10 3.2E-11 3.2E-11 7.7E-10
-------------
Total

-- -------
3.6E-06

-------
8.5E-09

-------
B.5E-09

-------
3.7E-05

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.OE-11
Sur Soil 4.5E-09

Total 4.6E-09



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:41 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int. Bone Su R Marro
------- ------- -------

Testes
-------

Inhale 1.5E-06 9.3E-09 9.8E-09 1.1E-08 1.7E-08 2.4E-04 1.9E-05 3.6E-06
Soil Ing
--- -- --

3.2E-11
-- -- --

4.1E-11
--- --

4.9E-11
-------

1.1E-10
-------

2.7E-10 6.7E-09 1.2E-09
------ ------- -------

1.1E-10
------- -- -- -

Total
- --
1.5E-06

- -
9.3E-09 9.8E-09 1.2E-08

-
1.8E-08 2.4E-04 1.9E-05

-
3.6E-06

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
3.6E-06

-------
8.4E-09

-------
8.5E-09

-------
3.7E-05

Soil Ing
------------

1.1E-10
-- --- ---

3.2E-11
------

3.2E-11
---- --

7.7E-10
--- ---

Total
-

3.6E-06
-
8.5E-09

-
8.5E-09

- -
3.7E-05

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.OE-11
Sur Soil 4.5E-09

Total 4.6E-09



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:41 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.8E-09 7.8E-10 8.3E-10 1.9E-09 5.9E-09 1.3E-06 5.5E-07 7.2E-10
Y 90 1.4E-10 1.1E-11 2.8E-11 1.4E-10 3.3E-10 2.4E-13 2.4E-13 8.OE-15
CS 137 8.6E-09 8.4E-09 8.8E-09 8.7E-09 8.8E-09 7.8E-09 8.1E-09 8.6E-09
PU 239 1.5E-06 1.3E-10 2.1E-10 8.7E-10 2.5E-09 2.4E-04 1.9E-05 3.6E-06

Total 1.5E-06 9.3E-09 9.8E-09 1.2E-08 1.8E-08 2.4E-04 1.9E-05 3.6E-06

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 7.2E-10 7.OE-10 7.2E-10 0.0E+00
Y 90 7.9E-15 7.8E-15 7.9E-15 2.4E-13
CS 137 7.9E-09 7.7E-09 7.7E-09 0.0E+00
PU 239 3.6E-06 8.3E-11 8.1E-11 3.7E-05

Total 3.6E-06 8.5E-09 8.5E-09 3.7E-05

External Dose by Radionuclide

Radionuclide

SR 90 1.6E-12
Y 90 9.1E-11
CS 137 4.5E-09
PU 239 3.9E-14

Total 4.6E-09



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (cAPSULE) onsite Population - Elevated Release

Executed on: 10/14/95 at 15:43:41 Page C. 6
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.8E-09 7.8E-10 8.3E-10 1.9E-09 5.9E-09 1.3E-06 5.5E-07 7.2E-10
Y 90 1.4E-10 1.1E-11 2.8E-11 1.4E-10 3.3E-10 2.4E-13 2.4E-13 8.OE-15
CS 137 8.6E-09 8.4E-09 8.8E-09 8.7E-09 8.8E-09 7.8E-09 8.1E-09 8.6E-09
PU 239 1.5E-06 1.3E-10 2.1E-10 8.7E-10 2.5E-09 2.4E-04 1.9E-05 3.6E-06

Total 1.5E-06 9.3E-09 9.8E-09 1.2E-08 1.8E-08 2.4E-04 1.9E-05 3.6E-06

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 7.2E-10 7.OE-10 7.2E-10 0.0E+00
Y 90 7.9E-15 7.8E-15 7.9E-15 2.4E-13
CS 137 7.9E-09 7.7E-09 7.7E-09 0.0E+00
PU 239 3.6E-06 8.3E-11 8.1E-11 3.7E-05

Total 3.6E-06 8.5E-09 8.5E-09 3.7E-05

External Dose by Radionuclide

Radionuclide

SR 90 1.6E-12
Y 90 9.1E-11
CS 137 4.5E-09
PU 239 3.9E-14

Total 4.6E-09



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:51:13 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

input file name: \GENII\RFSMICSN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
--------
PU239

-------
2.4E-07

-------
O.0E+00

-------
O.0E+00

SR90 4.7E-09 O.0E+00 O.0E+00
SR90 5.1E-06 O.0E+00 O.0E+00
CS137 2.6E-06 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2.2E+04 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
2.1E+01 Stack height (m)
9.2E+00 Stack flow (m3/s)
5.3E-01 Stack radius (m)



2.0E+01 Effluent temperaure ( degrees C)
Building Wake Model used.
Release from vent or short stack on building roof

O.0E+00 Building cross-sectional (vertical) area (m2)

O.oE+00 Building height (m)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume

4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION =-------------------------" -----_____________
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--

FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2
-

kg/yr
-------

d
------

kg/yr
-------------- -----

Leaf Veg 90.0
- ----- ----- ----
0 0.0 0.0 1.5 1.0 3.0E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02

Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02

Cereals 90.0 0 0.0 0.0 0.8 180.0 8.0E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----------- --STORED FEED--------------

CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE
--------

kg/yr d
------ ----- -

kg/yr FRACT. TION d
----- ------- ---- ----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 8.OE+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0

Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0

Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-- -----------

Meat 0.75 45.0 0 0.0 0.0 2.00 100.0

Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0:0

Input prepared by: Date:

Input checked by: Date:



--------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:51:31 Page B. 1
------------------------------------------------------------------------------
3.4E-08 Individual chi/Q



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04
---------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 3.8E-10 2.5E-01 9.4E-11
Breast 2.5E-11 1.5E-01 3.8E-12
R Marrow 2.2E-09 1.2E-01 2.6E-10
Lung 1.6E-10 1.2E-01 2.0E-11
Thyroid 2.5E-11 3.OE-02 7.6E-13
Bone Sur 2.4E-08 3.OE-02 7.2E-10
Liver 3.6E-09 6.0E-02 2.1E-10
LL Int. 1.1E-10 6.OE-02 6.8E-12
UL Int. 5.6E-11 6.OE-02 3.4E-12
S Int. 3.3E-11 6.OE-02 2.OE-12
Stomach 3.OE-11 6.OE-02 1.8E-12

---------------------------
Internal Effective Dose Equ

-----------
ivalent

-----------
1.3E-09

External Dose 6.3E-13

Annual Effective Dose Equivalent 1.3E-09

------------------------------------------------
Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: PU239
------------------------------------------------
Total Inhalation EDE: 1.2E-09
Total Ingestion EDE: 1.5E-10
------------------------------------------------

Page C. 1



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04
-------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

Dose Commitment Year
1 2 3 ...

Internal .
Intake
Year: 3 O.0E+00 ...

+

2 O.0E+00 O.0E+00 ...

+ +
1 8.1E-11 + 3.9E-11 + 3.5E-11 +

Internal
Annual 8.1E-11 + 3.9E-11 + 3.5E-11 + ...

Dose
+ + +

External
Annual 6.3E-13 O.0E+00 O.0E+00 ...

Dose

Annual
Dose 8.2E-11 + 3.9E-11 + 3.5E-11 + ...

1.0
1.0

70.0

Page C. 2

Internal
Effective

= 1.3E-09 Dose
Equivalent

Cumulative
= 1.3E-09 Internal

Dose
+

6.3E-13

11 Cumulative
= 1.3E-09 Dose

Maximum
8.2E-11 Annual

Dose occurred
In Year 1



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0

Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int.
------

UL Int.
-------

LL Int.
-------

Bone Su
-------

R Marro
-------

Testes
--------------------

Inhale
-- -------

1.4E-10
-------
8.6E-13

-
9.OE-13 1.1E-12 1.6E-12 2.2E-08 1.7E-09 3.3E-10

Leaf Veg 1.6E-12 2.OE-12 2.4E-12 5.6E-12 1.3E-11 3.4E-10 6.1E-11 5.4E-12
Oth. Veg 2.3E-12 3.2E-12 4.2E-12 1.2E-11 3.1E-11 5.9E-10 1.3E-10 7.7E-12
Fruit 2.4E-12 3.4E-12 4.4E-12 1.3E-11 3.3E-11 6.1E-10 1.4E-10 7.9E-12

Cereals 8.1E-13 1.0E-12 1.3E-12 3.1E-12 7.4E-12 1.7E-10 3.1E-11 2.8E-12
Meat 1.2E-11 1.3E-11 1.3E-11 1.4E-11 1.5E-11 3.2E-11 2.0E-11 1.3E-11

Poultry 9.3E-14 1.0E-13 1.OE-13 1.OE-13 1.1E-13 1.4E-13 1.1E-13 1.0E-13
Cow Milk 5.9E-12 6.5E-12 6.6E-12 7.7E-12 1.1E-11 7.5E-11 3.5E-11 6.4E-12
Eggs 1.8E-14 2.OE-14 2.1E-14 3.2E-14 6.3E-14 7.2E-13 3.OE-13 2.OE-14
Soil Ing 2.9E-15 3.7E-15 4.5E-15 1.OE-14 2.5E-14 6.2E-13 1.1E-13 1.OE-14

Total 1.6E-10 3.OE-11 3.3E-11 5.6E-11 1.1E-10 2.4E-08 2.2E-09 3.8E-10

Pathway Ovaries Muscle Thyroid Liver

Inhale 3.3E-10 7.8E-13 7.8E-13 3.4E-09
Leaf Veg 5.2E-12 1.6E-12 1.6E-12 3.7E-11
Oth. Veg 7.5E-12 2.3E-12 2.3E-12 5.3E-11
Fruit 7.6E-12 2.4E-12 2.4E-12 5.4E-11
Cereals 2.7E-12 8.0E-13 8.0E-13 1.9E-11
Meat 1.2E-11 1.2E-11 1.2E-11 1.9E-14
Poultry 9.3E-14 9.1E-14 9.1E-14 8.OE-17
Cow Milk 5.9E-12 5.8E-12 5.8E-12 2.1E-15
Eggs 1.9E-14 1.8E-14 1.8E-14 7.1E-15
Soil Ing 9.8E-15 2.9E-15 2.9E-15 7.1E-14

Total 3.7E-10 2.5E-11 2.5E-11 3.6E-09



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04
-------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 5.6E-15
Sur Soil 6.2E-13

--------------- -------
Total 6.3E-13

1.0
1.0

70.0
Rem

Page C. 4



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04

----------------------------------

Release period: 1.0

Uptake/exposure period: 1.0

Dose commitment period: 70.0

Dose units: Rem

cumulative Internal Dose to Organs by Exposure Pathway

Page C. 5

Pathway Lung Stomach S Int.
--

UL Int.
-------

LL Int. Bone Su R Marro Testes

------- ------- ------- --------------------
Inhale

-- -------
1.4E-10

-------
8.6E-13

-----
9.OE-13 1.1E-12 1.6E-12 2.2E-08 1.7E-09 3.3E-10

Leaf Veg 1.6E-12 2.OE-12 2.4E-12 5.6E-12 1.3E-11 3.4E-10 6.1E-11 5.4E-12

Oth. Veg 2.3E-12 3.2E-12 4.2E-12 1.2E-11 3.1E-11 5.9E-10 1.3E-10 7.7E-12

Fruit 2.4E-12 3.4E-12 4.4E-12 1.3E-11 3.3E-11 6.1E-10 1.4E-10 7.9E-12

Cereals 8.1E-13 1.OE-12 1.3E-12 3.1E-12 7.4E-12 1.7E-10 3.1E-11 2.8E-12

Meat 1.2E-11 1.3E-11 1.3E-11 1.4E-11 1.5E-11 3.2E-11 2.OE-11 1.3E-11

Poultry 9.3E-14 1.OE-13 1.OE-13 1.OE-13 1.1E-13 1.4E-13 1.1E-13 1.OE-13

Cow Milk 5.9E-12 6.5E-12 6.6E-12 7.7E-12 1.1E-11 7.5E-11 3.5E-11 6.4E-12

Eggs 1.8E-14 2.OE-14 2.1E-14 3.2E-14 6.3E-14 7.2E-13 3.OE-13 2.OE-14

Soil Ing 2.9E-15
----

3.7E-15•
-------

4.5E-15
-------

1.OE-14
-------

2.5E-14 6.2E-13 1.1E-13 1.0E-14

------- ------- ------- --------------------
Total

-- ---
1.6E-10 3.OE-11 3.3E-11 5.6E-11 1.1E-10 2.4E-08 2.2E-09 3.8E-10

Pathway Ovaries
-------

Muscle
-------

Thyroid
-------

Liver
--------------------

Inhale
--

3.3E-10 7.8E-13 7.8E-13 3.4E-09

Leaf Veg 5.2E-12 1.6E-12 1.6E-12 3.7E-11

Oth. Veg 7.5E-12 2.3E-12 2.3E-12 5.3E-11

Fruit 7.6E-12 2.4E-12 2.4E-12 5.4E-11
Cereals 2.7E-12 8.0E-13 8.OE-13 1.9E-11
Meat 1.2E-11 1.2E-11 1.2E-11 1.9E-14
Poultry 9.3E-14 9.1E-14 9.1E-14 8.OE-17
Cow Milk 5.9E-12 5.8E-12 5.8E-12 2.1E-15

Eggs 1.9E-14 1.8E-14 1.8E-14 7.1E-15

Soil Ing 9.8E-15 2.9E-15 2.9E-15 7.1E-14

Total 3.7E-10 2.5E-11 2.5E-11 3.6E-09



-------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04
-------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 5.6E-15
Sur Soil 6.2E-13
--------------- -------
Total 6.3E-13

1.0
1.0

70.0
Rem

Page C. 6



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite MI - Elevated Release

Executed on: 10/14/95 at 15:52:04
-------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Committed Dose Equivalent by Radionuclide

Radionuclide

SR 90
Y 90
CS 137
PU 239
---------------
Total

Radionuclide

SR 90
Y 90
CS 137
PU 239

Total

Page C. 7

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

6.6E-13 9.1E-13 1.4E-12 8.3E-12 3.5E-11 8.5E-10 3.7E-10 4.7E-13
2.OE-14 1.7E-12 3.9E-12 2.OE-11 4.8E-11 6.3E-16 6.2E-16 2.1E-17
2.5E-11 2.7E-11 2.8E-11 2.8E-11 2.8E-11 2.5E-11 2.5E-11 2.7E-11
1.4E-10 6.9E-14 1.6E-13 8.8E-13 2.7E-12 2.3E-08 1.8E-09 3.5E-10

1.6E-10 3.OE-11 3.3E-11 5.6E-11 1.1E-10 2.4E-08 2.2E-09 3.8E-10

Ovaries Muscle Thyroid Liver

4.7E-13 4.6E-13 4.7E-13 O.OE+00
2.4E-17 2.1E-17 2.1E-17 6.OE-16
2.5E-11 2.5E-11 2.5E-11 0.0E+00
3.5E-10 7.9E-15 7.8E-15 3.6E-09

3.7E-10 2.5E-11 2.5E-11 3.6E-09

External Dose by Radionuclide

Radionuclide

SR 90
Y 90
CS 137
PU 239

2.2E-16
1. 2E-14
6.2E-13
4.9E-18

Total 6.3E-13



---------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title:

Executed on:
------------

Chronic (Capsule) Offsite MI - Elevated Release

10/14/95 at 15:52:04
--------------------

Page C. 8
-------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

---
SR

----------
90

-- -------
6.6E-13

-------
9.1E-13

-------
1.4E-12

-------
8.3E-12

-------
3.5E-11

-------
8.5E-10

-------
3.7E-10

-------
4.7E-13

Y 90 2.OE-14 1.7E-12 3.9E-12 2.0E-11 4.8E-11 6.3E-16 6.2E-16 2.1E-17
CS 137 2.5E-11 2.7E-11 2.8E-11 2.8E-11 2.8E-11 2.5E-11 2.5E-11 2.7E-11
PU 239 1.4E-10 6.9E-14 1.6E-13 8.8E-13 2.7E-12 2.3E-08 1.8E-09 3.5E-10

Total 1.6E-10 3.OE-11 3.3E-11 5.6E-11 1.1E-10 2.4E-08 2.2E-09 3.8E-10

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 4.7E-13 4.6E-13 4.7E-13 0.0E+00
Y 90 2.4E-17 2.1E-17 2.1E-17 6.OE-16
CS 137 2.5E-11 2.5E-11 2.5E-11 0.0E+00
PU 239 3.5E-10 7.9E-15 7.8E-15 3.6E-09

Total 3.7E-10 2.5E-11 2.5E-11 3.6E-09

External Dose by Radionuclide

Radionuclide

SR 90 2.2E-16
Y 90 1.2E-14
CS 137 6.2E-13
PU 239 4.9E-18

Total 6.3E-13



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on:
-------------

10/14/95
---------

at 15:56:39
------------------ ------------

Page A. 1
--------------------------

This is a far-field ( wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSPOCSN.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
--------
PU239

-------
2.4E-07

-------
O.0E+00

-------
O.0E+00

SR90 4.7E-09 O.0E+00 O.0E+00
SR90 5.1E-06 O.0E+00 O.0E+00
CS137 2.6E-06 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2.1E+01 Stack height (m)
9.2E+00 Stack flow (m3/s)
5.3E-01 Stack radius (m)
2.OE+01 Effluent temperaure (degrees C)



Building Wake Model used.
Release from vent or short stack on building roof

O.0E+00 Building cross-sectional (vertical) area (m2)

O.oE+00 Building height (m)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION =------------------'-----"'--________________
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--

FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2
-----

kg/yr
-------

d
------

kg/yr
--------------

Leaf Veg
-----
90.0

- ----- -----
0 0.0 0.0 1.5 14.0 1.5E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02

Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01

Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----------- --STORED FEED--- -----------

CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE
--------

kg/yr
------ -

d
---- -

kg/yr FRACT. TION d
----- ------- ---- ----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0

Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0

Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-------------

Meat 0.75 45.0 0 0.0 0.0 2.00 100.0

Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

input checked by: Date:



--------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:56:59 Page B. 1

------------------------------------------------------------------------------
1.7E-03 Population-weighted chi/Q



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32
------------------------------------ ----------

Page C.
--------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed weighted
Dose weighting Dose

Organ Equivalent
---- --------- ----------

Factors
---------

Equivalent
-----------

Gonads 1.8E-05 2.5E-01 4.5E-06
Breast 9.9E-07 1.5E-01 1.5E-07
R Marrow 9.9E-05 1.2E-01 1.2E-05
Lung 7.9E-06 1.2E-01 9.5E-07
Thyroid 9.9E-07 3.OE-02 3.OE-08
Bone Sur 1.1E-03 3.OE-02 3.4E-05
Liver 1.7E-04 6.OE-02 1.OE-05
LL Int. 3.5E-06 6.OE-02 2.1E-07
UL Int. 1.9E-06 6.OE-02 1.1E-07
S Int. 1.2E-06 6.OE-02 7.5E-08
Stomach 1.2E-06 6.OE-02 6.9E-08

-----------------------------------------------
internal Effective Dose Equivalent 6.3E-05
External Dose 2.2E-08
-----------------------------------------------
Annual Effective Dose Equivalent 6.3E-05

-------------------------
Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:
-------------------------
Total Inhalation EDE:
Total Ingestion EDE:
-------------------------

Bone Sur
Inh
PU239

5.9E-05
4.1E-06



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O.0E+00 ... Internal
+ + Effective

1 3.4E-06 + 1.8E-06 + 1.6E-06 + ... = 6.3E-05 Dose

I I I

Equivalent

Internal II I Cumulative
Annual 3.4E-06 + 1.8E-06 + 1.6E-06 +... = 6.3E-05 Internal
Dose Dose

+ + + +
External
Annual 2.2E-08 O.0E+00 O.0E+00 ... 2.2E-08
Dose

Annual II II II II Cumulative
Dose 3.5E-06 + 1.8E-06 + 1.6E-06 +... = 6.3E-05 Dose

Maximum
3.5E-06 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway
-------------

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int. Bone Su R Marro Testes
------- ------- ------- -------

Inhale 7.OE-06 4.3E-08 4.6E-08 5.5E-08 8.4E-08 1.1E-03 8.8E-05 1.7E-05
Leaf Veg 4.OE-08 5.2E-08 6.4E-08 1.6E-07 3.7E-07 8.6E-06 1.6E-06 1.4E-07
Oth. Veg 7.3E-08 1.1E-07 1.4E-07 4.3E-07 1.1E-06 1.9E-05 4.3E-06 2.4E-07
Fruit 2.3E-08 3.4E-08 4.5E-08 1.4E-07 3.5E-07 6.OE-06 1.4E-06 7.7E-08
Cereals 3.7E-08 4.8E-08 5.9E-08 1.4E-07 3.3E-07 7.9E-06 1.4E-06 1.3E-07
Meat 5.4E-07 5.9E-07 5.9E-07 6.3E-07 7.OE-07 1.4E-06 9.1E-07 5.8E-07
Poultry 2.2E-09 2.4E-09 2.5E-09 2.5E-09 2.6E-09 3.4E-09 2.7E-09 2.4E-09
Cow Milk 2.5E-07 2.8E-07 2.9E-07 3.7E-07 5.7E-07 3.3E-06 1.5E-06 2.7E-07
Eggs 6.OE-10 7.2E-10 8.2E-10 1.6E-09 3.4E-09 2.4E-08 9.9E-09 6.7E-10
Soil Ing
-------------

1.5E-10
-- -------

1.9E-10
-------

2.3E-10
-------

5.4E-10
-------

1.3E-09 3.1E-08 5.4E-09 5.0E-10
------- ------- ------- -------

Total 7.9E-06 1.2E-06 1.2E-06 1.9E-06 3.5E-06 1.1E-03 9.9E-05 1.8E-05

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
1.7E-05

-------
3.9E-08

-------
3.9E-08

-------
1.7E-04

Leaf Veg 1.3E-07 4.OE-08 4.OE-08 9.5E-07
Oth. Veg 2.4E-07 7.2E-08 7.2E-08 1.7E-06
Fruit 7.5E-08 2.3E-08 2.3E-08 5.3E-07
Cereals 1.2E-07 3.7E-08 3.7E-08 8.9E-07
Meat 5.4E-07 5.3E-07 5.3E-07 8.5E-10
Poultry 2.2E-09 2.2E-09 2.2E-09 1.9E-12
Cow Milk 2.5E-07 2.5E-07 2.5E-07 8.8E-11
Eggs 6.2E-10 5.9E-10 5.9E-10 2.3E-10
Soil Ing 4.8E-10 1.4E-10 1.4E-10 3.5E-09

Total 1.8E-05 9.9E-07 9.9E-07 1.7E-04



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.1E-10
Sur Soil 2.1E-08
--------------- -------
Total 2.2E-08



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32 Page C. 5
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf veg
Oth. veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

7.0E-06
4.0E-08
7.3E-08
2.3E-08
3.7E-08
5.4E-07
2.2E-09
2.5E-07
6.0E-10
1.5E-10

4. 3E-08
5.2E-08
1. 1E-07
3.4E-08
4. 8E-08
5. 9E-07
2.4E-09
2.8E-07
7.2E-10
1.9E-10

4.6E-08
6.4E-08
1.4E-07
4. SE-08
5.9E-08
5.9E-07
2.5E-09
2. 9E-07
8.2E-10
2.3E-10

5.5E-08
1. 6E-07
4. 3E-07
1. 4E-07
1.4E-07
6. 3E-07
2.5E-09
3.7E-07
1. 6E-09
5.4E-10

8. 4E-08
3.7E-07
1.1E-06
3.5E-07
3.3E-07
7.0E-07
2.6E-09
5.7E-07
3.4E-09
1. 3E-09

1.0
1.0

70.0
Person rem

1. 1E-03
8.6E-06
1.9E-05
6.0E-06
7.9E-06
1. 4E-06
3.4E-09
3. 3E-06
2.4E-08
3. 1E-08

8.8E-05
1.6E-06
4. 3E-06
1.4E-06
1.4E-06
9. 1E-07
2.7E-09
1. 5E-06
9.9E-09
5.4E-09

1. 7E-OE
1.4E-07
2.4E-07
7.7E-08
1. 3E-07
5.8E-07
2.4E-09
2.7E-07
6.7E-10
5.0E-10

7.9E-06 1.2E-06 1.2E-06 1.9E-06 3.5E-06 1.1E-03 9.9E-05 1.8E-05

Ovaries Muscle Thyroid Liver

1.7E-05 3.9E-08 3.9E-08 1.7E-04
1.3E-07 4.OE-08 4.OE-08 9.5E-07
2.4E-07 7.2E-08 7.2E-08 1.7E-06
7.5E-08 2.3E-08 2.3E-08 5.3E-07
1.2E-07 3.7E-08 3.7E-08 8.9E-07
5.4E-07 5.3E-07 5.3E-07 8.5E-10
2.2E-09 2.2E-09 2.2E-09 1.9E-12
2.5E-07 2.5E-07 2.5E-07 8.8E-11
6.2E-10 5.9E-10 5.9E-10 2.3E-10
4.8E-10 1.4E-10 1.4E-10 3.5E-09

Total 1.8E-05 9.9E-07 9.9E-07 1.7E-04



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32 Page C.
-----------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 3.1E-10
Sur Soil 2.1E-08

--------------- -------
Total 2.2E-08

6



------------------------------------------------------
GENII Dose Calculation Program

(version 1.485 3-Dec-90)

Case title:

Executed on:
------------

Chronic (capsule) Offsite Population - Elevated Release

10/14/95 at 15:57:32
--------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Page C. 7
--------------

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide

SR 90
Y 90
CS 137
PU 239

Total

Radionuclide

SR 90
Y 90
CS 137
PU 239

Total

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

2.4E-08 2.5E-08 3.8E-08 2.2E-07 9.1E-07 2.5E-05 1.1E-05 1.4E-08

3.6E-09 5.OE-08 1.2E-07 5.9E-07 1.5E-06 2.4E-11 2.4E-11 7.9E-13

1.0E-06 1.1E-06 1.1E-06 1.1E-06 1.1E-06 9.9E-07 1.OE-06 1.1E-06

6.9E-06 2.OE-09 4.5E-09 2.4E-08 7.3E-08 1.1E-03 8.7E-05 1.7E-05

7.9E-06 1.2E-06 1.2E-06 1.9E-06 3.5E-06 1.1E-03 9.9E-05 1.8E-05

Ovaries Muscle Thyroid Liver

1.4E-08 1.4E-08 1.4E-08 0.0E+00
8.7E-13 7.8E-13 7.BE-13 2.3E-11
9.9E-07 9.8E-07 9.8E-07 0.0E+00
1.7E-05 3.9E-10 3.8E-10 1.7E-04

1.8E-05 9.9E-07 9.9E-07 1.7E-04

External Dose by Radionuclide

Radionuclide

SR 90
Y 90
CS 137
PU 239

7.6E-12
4.1E-10
2. 1E-08
1.8E-13

Total 2.2E-08



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Capsule) Offsite Population - Elevated Release

Executed on: 10/14/95 at 15:57:32 Page C. 8

------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

SR 90 2.4E-08 2.5E-08 3.8E-08 2.2E-07 9.1E-07 2.5E-05 1.1E-05 1.4E-08

Y 90 3.6E-09 5.OE-08 1.2E-07 5.9E-07 1.5E-06 2.4E-11 2.4E-11 7.9E-13

CS 137 1.0E-06 1.1E-06 1.1E-06 1.1E-06 1.1E-06 9.9E-07 1.0E-06 1.1E-06

PU 239 6.9E-06 2.OE-09 4.5E-09 2.4E-08 7.3E-08 1.1E-03 8.7E-05 1.7E-05

Total 7.9E-06 1.2E-06 1.2E-06 1.9E-06 3.5E-06 1.1E-03 9.9E-05 1.8E-05

Radionuclide Ovaries Muscle Thyroid Liver

SR 90 1.4E-08 1.4E-08 1.4E-08 0.0E+00
Y 90 8.7E-13 7.8E-13 7.8E-13 2.3E-11
CS 137 9.9E-07 9.8E-07 9.8E-07 0.0E+00
PU 239 1.7E-05 3.9E-10 3.8E-10 1.7E-04

Total 1.8E-05 9.9E-07 9.9E-07 1.7E-04

External Dose by Radionuclide

Radionuclide

SR 90 7.6E-12
Y 90 4.1E-10
CS 137 2.1E-08
PU 239 1.8E-13
------------
Total

--- -------
2.2E-08



PI.kLS

phased implementation
x2.8 per yr x2,8 per yr

am241 3.26E-06 9.13E-06 9.13E-07 1.44E-03 4.03E-03 4.03E-04

c14 4.00E+02 1.12E+03 1.12E+02 4.20E+02 1.18E+03 1.18E+02

cs137 1.87E-02 5.24E-02 5.24E-03 1.04E+00 2.91 E+00 2.91 E-01
pu239/240 7.90E-07 2.21E-06 2.21E-07 1.58E-03 4.42E-03 4.42E-04

sr9O 7.20E-04 2.02E-03 2.02E-04 1.60E+00 4.48E+00 4.48E-01
tc99 9.83E-06 2.75E-05 2.75E-06 9.95E-05 2.79E-04 2.79E-05

at 100%ccpac 10 r
source sep/law , dose/yr tot dose risk

am241 3.26E-06 9.13E-06 9,13E-07 onsite o 7.10E-03 7.10E-02 2.84E-05
c14 4AOE+02 1.12E+03 1.12E+02 onsite me 5.80E-06 5.80E-05 2.32E-08
cs137 1.87E-02 5.24E-02 5.24E-03 offsRe o 3.2 3.20E+01 0.016
pu239/240 7.90E-07 2.21E-06 2.21E-07 offslteme 9.10E-05 9.10E-04 4.55E-07
sr90 7.20E-04 2.02E-03 2.02E-04
tc99 9.83E-06 2.75E-05 2.75E-06 4 yr

dose/y r tot dose risk
onsite o 7.10E-03 2.84E-02 1.14E-05
onsite me 5.80E-06 2.32E-05 9.28E-09
offsite o 3.2 1.28E+01 0.0064
offslte me 9.10E-05 3.64E-04 1.82E-07

source sep/law/hlw 6 y r
am241 1.44E-03 4.03E-03 4.03E-04 dose/yr tot dose rtsk
c14 4.20E+02 1.18E+03 1.18E+02 onsite o 2.50E-02 1.50E-01 0.00006
cs137 1.04E+00 2.91E+00 2.91E-01 onsite me 2.00E-05 1.20E-04 4.8E-08
pu239/240 1.58E-03 4.42E-03 4.42E-04 offslte o 3.7 2.22E+01 0.0111
sr9O 1.60E+00 4.48E+00 4.48E-01 offsite me 1.10E-04 6.60E-04 3.3E-07
tc99 9.95E-05 2.79E-04 2.79E-05

Page 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:06:29 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.

Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:

Finite plume, external
Ground, external
inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSPOPII.IN
GENII Default Parameter Values (28-Mar-90 RAP)

Radionuclide Library - Times<100 years (23-July-93 PDR)

PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)

External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R

Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)

EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)

Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991

200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr

-
Ci/m3
---------------

AM241
-------
9.1E-07

------
O.0E+00 O.0E+00

C 14 1.1E+02 O.0E+00 O.0E+00
CS137 5.2E-03 0.0E+00 0.0E+00
PU239 2.2E-07 0.0E+00 0.0E+00
SR90 2.OE-04 O.0E+00 O.0E+00
TC99 2.8E-06 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

4.6E+01 Stack height (m)
1.1E+01 Stack flow (m3/s)



5.OE-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
-------- ----- - ----- ----- -
Leaf Veg 90.0 0 0.0 0.0

----
1.5

------- ------ ------
14.0 1.5E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02
Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01
Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----- ----- ---STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT. TION
------ ----- ------ ------- ----

d
----

* in/yr
- -----

mo/yr kg/m3 d
----- ----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

---------- ---FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:

-----------------------------------------------------------------------------------------------------------------------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:06:50 Page B. 1

B.OE-04 Population-weighted chi/Q



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on:
-------------

10/26/95
---------

at 08:07:41
---------------------------------

Page C. 1
-----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----- ----

Gonads 3.2E+00 2.5E-01
-

8.1E-01
Breast 3.3E+00 1.5E-01 4.9E-01
R Marrow 4.OE+00 1.2E-01 4.8E-01
Lung 3.2E+00 1.2E-01 3.9E-01
Thyroid 3.2E+00 3.OE-02 9.7E-02
Bone Sur 4.OE+00 3.OE-02 1.2E-01
LL Int. 3.2E+00 6.OE-02 1.9E-01
UL Int. 3.2E+00 6.OE-02 1.9E-01
S Int. 3.2E+00 6.OE-02 1.9E-01
Stomach 3.2E+00 6.OE-02 1.9E-01
Liver 4.OE-04 6.OE-02 2.4E-05

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
3.2E+00

External Dose 2.0E-05
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
3.2E+00

-------------------------------------------------
Controlling Organ: R Marrow
Controlling Pathway: Ing
Controlling Radionuclide: C 14
-------------------------------------------------
Total Inhalation EDE: 5.OE-02
Total Ingestion EDE: 3.1E+00
-------------------------------------------------



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:07:41 Page C.
---------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O. 0E+00 ... Internal
+ + Effective

1 3.2E+00 + 7.1E-03 + 2. 4E-05 +... = 3.2E+00 Dose
Equivalent

Internal II II II Cumulative
Annual 3.2E+00 + 7.1E-03 + 2. 4E-05 +... = 3.2E+00 Internal
Dose Dose

+ + + +
External
Annual 2.OE-05 O.0E+00 O. 0E+00 ... 2.OE-05
Dose

Annual II II II II Cumulative
Dose 3.2E+00 + 7.1E-03 + 2. 4E-05 +... = 3.2E+00 Dose

Maximum
3.2E+00 Annual

Dose Occurred
In Year 1

2



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on:
-------------

10/26/95
---------

at 08:07:41
---------------------------------

Page C. 3
-----------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
5.1E-02

-------
5.1E-02

-------
5.1E-02

-------
5.1E-02

-------
5.1E-02

-------
6.5E-02

-------
6.3E-02

-------
5.1E-02

Leaf Veg 5.1E-02 5.1E-02 5.1E-02 5.1E-02 5.1E-02 6.2E-02 6.3E-02 5.1E-02
Oth. Veg 4.6E-01 4.6E-01 4.6E-01 4.6E-01 4.6E-01 5.7E-01 5.8E-01 4.6E-01
Fruit 2.1E-01 2.1E-01 2.1E-01 2.1E-01 2.1E-01 2.6E-01 2.6E-01 2.1E-01
Cereals 1.1E+00 1.1E+00 1.1E+00 1.1E+00 1.1E+00 1.3E+00 1.3E+00 1.1E+00
Meat 6.1E-01 6.1E-01 6.1E-01 6.1E-01 6.1E-01 7.5E-01 7.6E-01 6.1E-01
Poultry 6.3E-02 6.3E-02 6.3E-02 6.3E-02 6.3E-02 7.8E-02 7.9E-02 6.3E-02
Cow Milk 5.9E-01 5.9E-01 5.9E-01 5.9E-01 5.9E-01 7.3E-01 7.4E-01 5.9E-01
Eggs 1.1E-01 1.1E-01 1.1E-01 1.1E-01 1.1E-01 1.4E-01 1.4E-01 1.1E-01
Soil Ing 1.4E-07 1.5E-07 1.5E-07 1.6E-07 1.7E-07 3.5E-07 2.1E-07 1.5E-07

Total 3.2E+00 3.2E+00 3.2E+00 3.2E+00 3.2E+00 4.OE+00 4.0E+00 3.2E+00

Pathway Ovaries Muscle Thyroid Liver

Inhale 5.1E-02 5.2E-02 5.1E-02 3.9E-04
Leaf Veg 5.1E-02 5.2E-02 5.1E-02 2.1E-06
Oth. Veg 4.6E-01 4.7E-01 4.6E-01 3.8E-06
Fruit 2.1E-01 2.1E-01 2.1E-01 1.2E-06
Cereals 1.1E+00 1.1E+00 1.1E+00 2.OE-06
Meat 6.1E-01 6.2E-01 6.1E-01 1.6E-08
Poultry 6.3E-02 6.4E-02 6.3E-02 6.OE-12
Cow Milk 5.9E-01 6.OE-01 5.9E-01 6.5E-10
Eggs 1.1E-01 1.1E-01 1.1E-01 7.2E-10
Soil Ing 1.4E-07 1.3E-07 1.3E-07 8.OE-09

Total 3.2E+00 3.3E+00 3.2E+00 4.OE-04



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:07:41 Page C. 4

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 4.2E-07
Sur Soil 1.9E-05
--------------- -------
Total 2.OE-05



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on:
-------------

10/26/95
---------

at 08:07:41
---------------------------------

Page C. 5
-----------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------------
inhale

--- -------
5.1E-02

-------
5.1E-02

-------
5.1E-02

-------
5.1E-02

------- ------- ------- -------
5.1E-02 6.5E-02 6.3E-02 5.1E-02

Leaf Veg 5.1E-02 5.1E-02 5.1E-02 5.1E-02 5.1E-02 6.2E-02 6.3E-02 5.1E-02
Oth. Veg 4.6E-01 4.6E-01 4.6E-01 4.6E-01 4.6E-01 5.7E-01 5.8E-01 4.6E-01
Fruit 2.1E-01 2.1E-01 2.1E-01 2.1E-01 2.1E-01 2.6E-01 2.6E-01 2.1E-01
Cereals 1.1E+00 1.1E+00 1.1E+00 1.1E+00 1.1E+00 1.3E+00 1.3E+00 1.1E+00
Meat 6.1E-01 6.1E-01 6.1E-01 6.1E-01 6.1E-01 7.5E-01 7.6E-01 6.1E-01
Poultry 6.3E-02 6.3E-02 6.3E-02 6.3E-02 6.3E-02 7.8E-02 7.9E-02 6.3E-02
Cow Milk 5.9E-01 5.9E-01 5.9E-01 5.9E-01 5.9E-01 7.3E-01 7.4E-01 5.9E-01
Eggs 1.1E-01 1.1E-01 1.1E-01 1.1E-01 1.1E-01 1.4E-01 1.4E-01 1.1E-01
Soil Ing 1.4E-07 1.5E-07 1.5E-07 1.6E-07 1.7E-07 3.5E-07 2.1E-07 1.5E-07
-------------
Total

-- -------
3.2E+00

-------
3.2E+00

-------
3.2E+00

-------
3.2E+00

------- ------- ------- -------
3.2E+00 4.OE+00 4.OE+00 3.2E+00

Pathway Ovaries Muscle Thyroid Liver
-------------
inhale

-- -------
5.1E-02

-------
5.2E-02

-------
5.1E-02

-------
3.9E-04

Leaf Veg 5.1E-02 5.2E-02 5.1E-02 2.1E-06
Oth. Veg 4.6E-01 4.7E-01 4.6E-01 3.8E-06
Fruit 2.1E-01 2.1E-01 2.1E-01 1.2E-06
Cereals 1.1E+00 1.1E+00 1.1E+00 2.OE-06
Meat 6.1E-01 6.2E-01 6.1E-01 1.6E-08
Poultry 6.3E-02 6.4E-02 6.3E-02 6.OE-12
Cow Milk 5.9E-01 6.OE-01 5.9E-01 6.5E-10
Eggs 1.1E-01 1.1E-01 1.1E-01 7.2E-10
Soil Ing 1.4E-07 1.3E-07 1.3E-07 8.OE-09

Total 3.2E+00 3.3E+00 3.2E+00 4.OE-04



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:07:41 Page C.
---------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 4.2E-07
Sur Soil 1.9E-05
--------------- -------
Total 2.0E-05

6



----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:07:41

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Page C. 7

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 3.2E+00 3.2E+00 3.2E+00 3.2E+00 3.2E+00 4.0E+00 4.0E+00 3.2E+00
SR 90 4.3E-07 4.6E-07 6.9E-07 4.OE-06 1.7E-05 4.5E-04 1.9E-04 2.5E-07
Y 90 6.5E-08 9.2E-07 2.2E-06 1.1E-05 2.7E-O5 4.4E-10 4.3E-10 1.4E-11
TC 99 4.3E-08 5.OE-07 8.8E-09 3.OE-08 8.OE-08 5.4E-09 5.4E-09 4.6E-09
CS 137 9.2E-04 9.9E-04 1.0E-03 1.OE-03 1.OE-03 9.1E-04 9.2E-04 9.9E-04
AM 241 1.3E-05 5.5E-09 1.OE-08 4.9E-08 1.4E-07 2.OE-03 1.6E-04 3.1E-05
PU 239 3.OE-06 8.8E-10 1.9E-09 1.0E-08 3.2E-08 4.9E-04 3.8E-05 7.4E-06
--------------
Total

- -------
3.2E+00

-------
3.2E+00

-------
3.2E+00

-------
3.2E+00

------- ------- ------- -------
3.2E+00 4.OE+00 4.OE+00 3.2E+00

Radionuclide Ovaries Muscle Thyroid Liver
---
C

------------
14

-------
3.2E+00

-------
3.3E+00

-------
3.2E+00

-------
O.0E+00

SR 90 2.5E-07 2.SE-07 2.5E-07 0.0E+00
Y 90 1.6E-11 1.4E-11 1.4E-11 4.2E-10

TC 99 4.6E-09 4.6E-09 1.2E-07 6.3E-09
CS 137 9.1E-04 9.OE-04 9.OE-04 0.0E+00
AM 241 3.1E-05 2.3E-09 1.3E-09 3.3E-04
PU 239 7.4E-06 1.7E-10 1.7E-10 7.6E-05

Total 3.2E+00 3.3E+00 3.2E+00 4.OE-04

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 1.4E-10
Y 90 7.6E-09
TC 99 1.9E-13
CS 137 2.0E-05
AM 241 2.9E-11
PU 239 8.1E-14
------------
Total

--- -------
2.OE-05



----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:07:41
--------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide

C 14
SR 90
Y 90
TC 99
CS 137
AM 241
PU 239

Total

Radionuclide

C 14
SR 90
Y 90
TC 99
CS 137
AM 241
PU 239

Total

Radionuclide

C 14
SR 90
Y 90
TC 99
CS 137
AM 241
PU 239

3 .2E+00
4. 3E-07
6.5E-08
4. 3E-08
9.2E-04
1. 3E-05
3.0E-06

3.2E+00
4.6E-07
9.2E-07
5.0E-07
9.9E-04
5.5E-09
8.8E-10

3.2E+00
6.9E-07
2.2E-06
8.8E-09
1.0E-03
1.0E-08
1.9E-09

3 .2E+00
4.0E-06
1.1E-05
3.0E-08
1.0E-03
4.9E-08
1.0E-08

3.2E+00
1. 7E-05
2.7E-05
8.0E-08
1.0E-03
1. 4E-07
3.2E-08

Page C. 8
--------------

1.0
1.0

70.0
Person rem

4.OE+00
4.5E-04
4.4E-10
5.4E-09
9.1E-04
2.OE-03
4.9E-04

4.0E+00
1. 9E-04
4.3E-10
5.4E-09
9.2E-04
1.6E-04
3.8E-05

3.2E+00
2.5E-07
1.4E-11
4.6E-09
9.9E-04
3. 1E-05
7.4E-06

3.2E+00 3.2E+00 3.2E+00 3.2E+00 3.2E+00 4.OE+00 4.OE+00 3.2E+00

Ovaries Muscle Thyroid Liver

3.2E+00 3.3E+00 3.2E+00 0.0E+00
2.5E-07 2.SE-07 2.5E-07 0.0E+00
1.6E-11 1.4E-11 1.4E-11 4.2E-10
4.6E-09 4.6E-09 1.2E-07 6.3E-09
9.1E-04 9.OE-04 9.OE-04 0.0E+00
3.1E-05 2.3E-09 1.3E-09 3.3E-04
7.4E-06 1.7E-10 1.7E-10 7.6E-05

3.2E+00 3.3E+00 3.2E+00 4.OE-04

0.0E+00
1.4E-10
7.6E-09
1. 9E-13
2.0E-05
2.9E-11
8.1E-14

External Dose by Radionuclide

Total 2.0E-05



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on:
-------------

10/25/95
---------

at 17:04:14
--------------------------------

Page A. 1
------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ ROSPOPI1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 61 M- Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
--------

Ci/yr
-------

Ci/yr
-------

Ci/m3
-------

AM241 9.1E-07 O.0E+00 O.0E+00
C 14 1.1E+02 O.0E+00 O.0E+00
CS137 5.2E-03 0.0E+00 0.0E+00
PU239 2.2E-07 0.0E+00 0.0E+00
SR90 2.OE-04 O.0E+00 O.0E+00
TC99 2.8E-06 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

1.6E+01 Stack height (m)
i.1E+01 Stack flow (m3/s)
;.0E-01 Stack radius (m)
^.6E+01 Effluent temperaure (degrees C)



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

input prepared by:

Input checked by:

Date:

Date:



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:04:33 Page B. 1
------------------------------------------------------------------------------
1.2E-04 Population-weighted chi/Q



-----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:05:03
--------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 7.2E-03 2.5E-01 1.8E-03
Breast 7.3E-03 1.SE-01 1.1E-03
R Marrow 9.OE-03 1.2E-01 1.1E-03
Lung 7.2E-03 1.2E-01 8.6E-04
Thyroid 7.2E-03 3.OE-02 2.2E-04
Bone Sur 9.2E-03 3.OE-02 2.8E-04
LL Int. 7.2E-03 6.OE-02 4.3E-04
S Int. 7.2E-03 6.OE-02 4.3E-04
UL Int. 7.2E-03 6.OE-02 4.3E-04
Stomach 7.2E-03 6.OE-02 4.3E-04
Liver 5.5E-05 6.OE-02 3.3E-06

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
7.1E-03

External Dose 2.9E-06
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
7.1E-03

------------------------------------------------
Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: C 14
------------------------------------------------
Total Inhalation EDE: 7.1E-03
Total Ingestion EDE: 2.2E-08
------------------------------------------------

Page C. 1
------------



---------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:05:03 Page C.
---------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ...

+ +
1 7.OE-03 + 1.7E-05 + 6.1E-07 + ...

Internal
Annual 7.OE-03 + 1.7E-05 + 6.1E-07 + ...
Dose

+ + +
External
Annual 2.9E-06 O.0E+00 O.0E+00 ...
Dose

Annual
Dose 7.OE-03 + 1.7E-05 + 6.1E-07 + ...

1.0
1.0

70.0
Person rem

internal
Effective

= 7.1E-03 Dose
Equivalent

Cumulative
= 7.1E-03 Internal

Dose
+

2.9E-06

11
Cumulative

= 7.1E-03 Dose

Maximum
7.OE-03 Annual

Dose Occurred
In Year 1

2



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:05:03 Page C. 3
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
-------------
Inhale

-- -------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

------- ------- -------
9.2E-03 9.OE-03 7.2E-03

Soil Ing 2.OE-08 2.1E-08 2.2E-08 2.2E-08 2.4E-08 4.8E-08 3.OE-08 2.1E-08
-------------
Total

-- -------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

------- ------- -------
9.2E-03 9.OE-03 7.2E-03

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
7.2E-03

-------
7.3E-03

-------
7.2E-03

-------
5.5E-05

Soil Ing 2.OE-08 1.9E-08 1.9E-08 1.1E-09
-------------
Total

-- -------
7.2E-03

-------
7.3E-03

-------
7.2E-03

-------
5.5E-05

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

7.8E-08
2. 8E-06

Total 2.9E-06



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:05:03 Page C. 4
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------------
Inhale

--- -------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
9.2E-03

-------
9.OE-03

-------
7.2E-03

Soil Ing 2.OE-08 2.1E-08 2.2E-08 2.2E-08 2.4E-08 4.8E-08 3.OE-08 2.1E-08
-------------
Total

-- -------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
7.2E-03

-------
9.2E-03

-------
9.0E-03

-------
7.2E-03

Pathway
-------------

Ovaries
-- -------

Muscle
-------

Thyroid
----

Liver
--- -

Inhale 7.2E-03 7.3E-03
-- -
7.2E-03

---
5.5E-05

Soil Ing 2.OE-08 1.9E-08 1.9E-08 1.1E-09
-------------
Total

-- -------
7.2E-03

-------
7.3E-03

-------
7.2E-03

-------
5.5E-05

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

Total

7.8E-08
2.8E-06

2.9E-06



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on:
-------------

10/25/95
---------

at 17:05:03
--------------------------------

Page C. 5
------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 7.2E-03 7.2E-03 7.2E-03 7.2E-03 7.2E-03 8.8E-03 8.9E-03 7.2E-03
SR 90 3.4E-08 9.4E-09 1.OE-08 2.3E-08 7.2E-08 1.5E-05 6.7E-06 8.7E-09
Y 90 2.1E-09 1.6E-10 3.8E-10 1.9E-09 4.6E-09 3.5E-12 3.5E-12 1.2E-13
TC 99 5.5E-09 1.5E-09 2.3E-11 7.1E-11 1.9E-10 1.6E-11 1.6E-11 1.3E-11
CS 137 5.3E-06 5.2E-06 5.4E-06 5.3E-06 5.4E-06 4.8E-06 5.OE-06 5.3E-06
AM 241 1.9E-06 3.6E-10 4.6E-10 1.4E-09 3.3E-09 2.8E-04 2.2E-05 4.3E-06
PU 239 4.3E-07 3.8E-11 6.1E-11 2.5E-10 7.2E-10 6.9E-05 5.3E-06 1.OE-06

Total 7.2E-03 7.2E-03 7.2E-03 7.2E-03 7.2E-03 9.2E-03 9.OE-03 7.2E-03

Radionuclide Ovaries Muscle Thyroid Liver

C 14 7.2E-03 7.3E-03 7.2E-03 0.0E+00
SR 90 8.7E-09 8.5E-09 8.7E-09 0.0E+00
Y 90 1.1E-13 1.1E-13 1.1E-13 3.5E-12
TC 99 1.3E-11 1.3E-11 3.5E-10 1.8E-11
CS 137 4.9E-06 4.7E-06 4.7E-06 0.0E+00
AM 241 4.2E-06 3.1E-10 1.8E-10 4.5E-05
PU 239 1.OE-06 2.4E-11 2.3E-11 1.1E-05

Total 7.2E-03 7.3E-03 7.2E-03 5.5E-05

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 2.OE-11
Y 90 1.1E-09
TC 99 2.7E-14
CS 137 2.9E-06
AM 241 4.4E-12
PU 239 1.2E-14

Total 2.9E-06



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:05:03 Page C. 6
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 7.2E-03 7.2E-03 7.2E-03 7.2E-03 7.2E-03 8.8E-03 8.9E-03 7.2E-03
SR 90 3.4E-08 9.4E-09 1.OE-08 2.3E-08 7.2E-08 1.5E-05 6.7E-06 8.7E-09
Y 90 2.1E-09 1.6E-10 3.8E-10 1.9E-09 4.6E-09 3.5E-12 3.5E-12 1.2E-13
TC 99 5.5E-09 1.5E-09 2.3E-11 7.1E-11 1.9E-10 1.6E-11 1.6E-11 1.3E-11
CS 137 5.3E-06 5.2E-06 5.4E-06 5.3E-06 5.4E-06 4.8E-06 5.OE-06 5.3E-06
AM 241 1.9E-06 3.6E-10 4.6E-10 1.4E-09 3.3E-09 2.8E-04 2.2E-05 4.3E-06
PU 239 4.3E-07 3.8E-11 6.1E-11 2.5E-10 7.2E-10 6.9E-05 5.3E-06 1.OE-06

Total 7.2E-03 7.2E-03 7.2E-03 7.2E-03 7.2E-03 9.2E-03 9.OE-03 7.2E-03

Radionuclide Ovaries Muscle Thyroid Liver

C 14 7.2E-03 7.3E-03 7.2E-03 0.0E+00
SR 90 8.7E-09 8.5E-09 8.7E-09 0.0E+00
Y 90 1.1E-13 1.1E-13 1.1E-13 3.5E-12
TC 99 1.3E-11 1.3E-11 3.5E-10 1.8E-11
CS 137 4.9E-06 4.7E-06 4.7E-06 0.0E+00
AM 241 4.2E-06 3.1E-10 1.5E-10 4.5E-05
PU 239 1.OE-06 2.4E-11 2.3E-11 1.1E-05

Total 7.2E-03 7.3E-03 7.2E-03 5.5E-05

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 2.0E-11
Y 90 1.1E-09
TC 99 2.7E-14
CS 137 2.9E-06
AM 241 4.4E-12
PU 239 1.2E-14

Total 2.9E-06



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:58:43 Page A.
---------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSMIPI1.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
- -

Ci/yr
- -

Ci/yr Ci/m3
--- ---

AM241
--- --

9.1E-07
-------
O.0E+00

-------
O.OE+00

C 14 1.1E+02 O.0E+00 O.0E+00
CS137 5.2E-03 0.0E+00 0.0E+00
PU239 2.2E-07 0.0E+00 0.0E+00
SR90 2.OE-04 O.0E+00 O.0E+00
TC99 2.8E-06 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

2.2E+04 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
4.6E+01 Stack height (m)



1.1E+01 Stack flow (m3/s)

5.OE-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.0E-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
-------- ----- - ----- --
Leaf Veg 90.0 0 0.0

---
0.0

-----
1.5

------- ------
1.0

------
3.0E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02
Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02
Cereals 90.0 0 0.0 0.0 0.8 180.0 8.OE+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----------- --STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC - TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr FRACT.
------ ----- ------ -------

TION
----

d
----

* in/yr
- -----

mo/yr kg/m3 d
----- ----- -----

Meat 8.0E+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-------------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

input prepared by: Date:

Input checked by: Date:



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:02 Page B. 1
------------------------------------------------------------------------------
1.5E-08 individual chi/Q



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52
----------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 9.3E-05 2.5E-01 2.3E-05
Breast 9.5E-05 1.5E-01 1.4E-05
R Marrow 1.2E-04 1.2E-01 1.4E-05
Lung 9.3E-05 1.2E-01 1.1E-05
Thyroid 9.3E-05 3.OE-02 2.8E-06
Bone Sur 1.1E-04 3.OE-02 3.4E-06
LL Int. 9.3E-05 6.OE-02 5.6E-06
UL Int. 9.3E-05 6.OE-02 5.6E-06
S Int. 9.3E-05 6.OE-02 5.6E-06
Stomach 9.3E-05 6.OE-02 5.6E-06
Liver 7.6E-09 6.OE-02 4.6E-10

----------------
internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
9.1E-05

External Dose 5.5E-10
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
9.1E-05

Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:

Total Inhalation EDE:
Total Ingestion EDE:
---------------------

-------------------
R Marrow
Ing
C 14

-------------------
9.3E-07
9.0E-05

-------------------

Page C. 1



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

Internal
intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ...

+ +
1 9.1E-05 + 2.1E-07 + 6.OE-10 + ...

Internal
Annual 9.1E-05 + 2.1E-07 + 6.OE-10 + ...
Dose

+ + +
External
Annual 5.5E-10 O.0E+00 O.0E+00 ...
Dose

Annual
Dose 9.1E-05 + 2.1E-07 + 6.OE-10 + ...

1.0
1.0

70.0
Rem

Page C. 2

Internal
Effective

= 9.1E-05 Dose
Equivalent

Cumulative
= 9.1E-05 Internal

Dose
+

5.5E-10

I I
Cumulative

= 9.1E-05 Dose

Maximum
9.1E-05 Annual

Dose Occurred
In Year 1



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Page C. 3

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

9.5E-07
1. 9E-06
1.4E-05
2.1E-05
2.3E-05
1.4E-05
2.5E-06
1. 3E-05
3.2E-06
2.5E-12

9.5E-07
1. 9E-06
1.4E-05
2.1E-05
2.3E-05
1.4E-05
2.5E-06
1. 3E-05
3.2E-06
2.8E-12

9.5E-07
1. 9E-06
1.4E-05
2.1E-05
2.3E-05
1.4E-05
2.5E-06
1. 3E-05
3. 2E-06
2.8E-12

9.5E-07
1.9E-06
1.4E-05
2.1E-05
2. 3E-05
1. 4E-05
2.5E-06
1. 3E-05
3.2E-06
2.9E-12

9.5E-07
1. 9E-06
1.4E-05
2.1E-05
2.3E-05
1.4E-05
2.5E-06
1.3E-05
3.2E-06
3. 1E-12

1.2E-06
2.3E-06
1. 7E-05
2.5E-05
2.8E-05
1.7E-05
3.1E-06
1. 6E-05
3.9E-06
6. 4E-12

1.2E-06
2. 3E-06
1. 7E-05
2.6E-05
2.9E-05
1.7E-05
3.2E-06
1.7E-05
3.9E-06
3. 9E-12

9.5E-07
1. 9E-06
1.4E-05
2. 1E-05
2. 3E-05
1.4E-05
2.5E-06
1. 3E-05
3.2E-06
2.8E-12

9.3E-05 9.3E-05 9.3E-05 9.3E-05 9.3E-05 1.1E-04 1.2E-04 9.3E-05

Ovaries Muscle Thyroid Liver

9.5E-07 9.7E-07 9.5E-07 7.3E-09
1.9E-06 1.9E-06 1.9E-06 8.2E-11
1.4E-05 1.4E-05 1.4E-05 1.1E-10
2.1E-05 2.1E-05 2.1E-05 1.2E-10
2.3E-05 2.4E-05 2.3E-05 4.2E-11
1.4E-05 1.4E-05 1.4E-05 3.4E-13
2.5E-06 2.6E-06 2.5E-06 2.4E-16
1.3E-05 1.4E-05 1.3E-05 1.4E-14
3.2E-06 3.2E-06 3.2E-06 2.OE-14
2.6E-12 2.5E-12 2.5E-12 1.5E-13

Total 9.3E-05 9.5E-05 9.3E-05 7.6E-09



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.5E-12
Sur Soil 5.4E-10
--------------- -------
Total 5.5E-10

1.0
1.0

70.0
Rem

Page C. 4



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhale 9.5E-07 9.5E-07 9.5E-07 9.5E-07 9.5E-07 1.2E-06 1.2E-06 9.5E-07
Leaf Veg 1.9E-06 1.9E-06 1.9E-06 1.9E-06 1.9E-06 2.3E-06 2.3E-06 1.9E-06
Oth. Veg 1.4E-05 1.4E-05 1.4E-05 1.4E-05 1.4E-05 1.7E-05 1.7E-05 1.4E-05
Fruit 2.1E-05 2.1E-05 2.1E-05 2.1E-05 2.1E-05 2.5E-05 2.6E-05 2.1E-05
Cereals 2.3E-05 2.3E-05 2.3E-05 2.3E-05 2.3E-05 2.8E-05 2.9E-05 2.3E-05
Meat 1.4E-05 1.4E-05 1.4E-05 1.4E-05 1.4E-05 1.7E-05 1.7E-05 1.4E-05
Poultry 2.5E-06 2.5E-06 2.5E-06 2.5E-06 2.5E-06 3.1E-06 3.2E-06 2.5E-06
Cow Milk 1.3E-05 1.3E-05 1.3E-05 1.3E-05 1.3E-05 1.6E-05 1.7E-05 1.3E-05
Eggs 3.2E-06 3.2E-06 3.2E-06 3.2E-06 3.2E-06 3.9E-06 3.9E-06 3.2E-06
Soil Ing 2.5E-12 2.8E-12 2.8E-12 2.9E-12 3.1E-12 6.4E-12 3.9E-12 2.8E-12

Total 9.3E-05 9.3E-05 9.3E-05 9.3E-05 9.3E-05 1.1E-04 1.2E-04 9.3E-05

Pathway Ovaries Muscle Thyroid Liver

Inhale 9.5E-07 9.7E-07 9.5E-07 7.3E-09
Leaf Veg 1.9E-06 1.9E-06 1.9E-06 8.2E-11
0th. Veg 1.4E-05 1.4E-05 1.4E-05 1.1E-10
Fruit 2.1E-05 2.1E-05 2.1E-05 1.2E-10
Cereals 2.3E-05 2.4E-05 2.3E-05 4.2E-11
Meat 1.4E-05 1.4E-05 1.4E-05 3.4E-13
Poultry 2.5E-06 2.6E-06 2.5E-06 2.4E-16
Cow Milk 1.3E-05 1.4E-05 1.3E-05 1.4E-14
Eggs 3.2E-06 3.2E-06 3.2E-06 2.OE-14
Soil Ing 2.6E-12 2.5E-12 2.5E-12 1.5E-13

Total 9.3E-05 9.5E-05 9.3E-05 7.6E-09



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52
----------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 7.5E-12
Sur Soil 5.4E-10
--------------- -------
Total 5.5E-10

Page C. 6
------------



-----------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

1.0
1.0

70.0

Page C. 7

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.3E-05 9.3E-05 9.3E-05 9.3E-05 9.3E-05 1.1E-04 1.2E-04 9.3E-05
SR 90 1.2E-11 1.6E-11 2.5E-11 1.5E-10 6.1E-10 1.5E-08 6.5E-09 8.2E-12
Y 90 2.9E-13 2.9E-11 6.9E-11 3.5E-10 8.5E-10 1.1E-14 1.1E-14 3.6E-16
TC 99 8.7E-13 2.OE-11 3.5E-13 1.2E-12 3.2E-12 2.2E-13 2.2E-13 1.8E-13
CS 137 2.3E-08 2.5E-08 2.5E-08 2.5E-08 2.5E-08 2.3E-08 2.3E-08 2.5E-08
AM 241 2.5E-10 1.6E-13 3.3E-13 1.7E-12 5.1E-12 3.9E-08 3.OE-09 5.9E-10
PU 239 5.7E-11 2.8E-14 6.6E-14 3.6E-13 1.1E-12 9.4E-09 7.3E-10 1.4E-10
---------------
Total

-------
9.3E-05

-------
9.3E-05

-------
9.3E-05

-------
9.3E-05

------- ------- ------- -------
9.3E-05 1.1E-04 1.2E-04 9.3E-05

Radionuclide Ovaries Muscle Thyroid Liver
---
C

------------
14

-------
9.3E-05

-------
9.5E-05

-------
9.3E-05

-------
O.0E+00

SR 90 8.2E-12 8.2E-12 8.2E-12 0.0E+00
Y 90 4.2E-16 3.6E-16 3.6E-16 1.1E-14

TC 99 1.8E-13 1.8E-13 4.7E-12 2.5E-13
CS 137 2.3E-08 2.3E-08 2.3E-08 0.0E+00
AM 241 5.8E-10 4.3E-14 2.4E-14 6.2E-09
PU 239 1.4E-10 3.2E-15 3.2E-15 1.5E-09

Total 9.3E-05 9.5E-05 9.3E-05 7.6E-09

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 3.9E-15
Y 90 2.2E-13
TC 99 5.6E-18
CS 137 5.5E-10
AM 241 7.9E-16
PU 239 2.1E-18

Total 5.5E-10



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 07:59:52
----------------------------------

Page C. 8
-------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.3E-05 9.3E-05 9.3E-05 9.3E-05 9.3E-05 1.1E-04 1.2E-04 9.3E-05
SR 90 1.2E-11 1.6E-11 2.5E-11 1.5E-10 6.1E-10 1.5E-08 6.5E-09 8.2E-12
Y 90 2.9E-13 2.9E-11 6.9E-11 3.5E-10 8.5E-10 1.1E-14 1.1E-14 3.6E-16
TC 99 8.7E-13 2.OE-11 3.5E-13 1.2E-12 3.2E-12 2.2E-13 2.2E-13 1.8E-13
CS 137 2.3E-08 2.5E-08 2.5E-08 2.5E-08 2.5E-08 2.3E-08 2.3E-08 2.5E-08
AM 241 2.5E-10 1.6E-13 3.3E-13 1.7E-12 5.1E-12 3.9E-08 3.OE-09 5.9E-10
PU 239 5.7E-11 2.8E-14 6.6E-14 3.6E-13 1.1E-12 9.4E-09 7.3E-10 1.4E-10
--------------
Total

- -------
9.3E-05

-------
9.3E-05

-------
9.3E-05

-------
9.3E-05

------- ------- ------- -------
9.3E-05 1.1E-04 1.2E-04 9.3E-05

Radionuclide Ovaries Muscle Thyroid Liver
---
C

------------
14

-------
9.3E-05

-------
9.5E-05

-------
9.3E-05

-------
O.0E+00

SR 90 8.2E-12 8.2E-12 8.2E-12 0.0E+00
Y 90 4.2E-16 3.6E-16 3.6E-16 1.1E-14

TC 99 1.8E-13 1.8E-13 4.7E-12 2.5E-13
CS 137 2.3E-08 2.3E-08 2.3E-08 0.0E+00
AM 241 5.8E-10 4.3E-14 2.4E-14 6.2E-09
PU 239 1.4E-10 3.2E-15 3.2E-15 1.5E-09

Total 9.3E-05 9.5E-05 9.3E-05 7.6E-09

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 3.9E-15
Y 90 2.2E-13
TC 99 5.6E-18
CS 137 5.5E-10
AM 241 7.9E-16
PU 239 2.1E-18

Total 5.5E-10



-------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 16:58:44 Page A.
---------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

1

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ROSMIPII.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
--------

Ci/yr
-------

Ci/yr
-------

Ci/m3
-------

AM241 9.1E-07 O.OE+00 O.OE+00
C 14 1.1E+02 O.OE+00 O.OE+00
CS137 5.2E-03 0.0E+00 0.0E+00
PU239 2.2E-07 O.OE+00 O.OE+00
SR90 2.OE-04 0.0E+00 0.0E+00
TC99 2.8E-06 O.OE+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

4.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
4.6E+01 Stack height (m)
1.1E+01 Stack flow (m3/s)
5.OE-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

Input prepared by: Date:

input checked by: Date:



---------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 16:59:01
---------------------------------------------------------------
9.4E-08 Individual chi/Q

Page B. 1



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 16:59:25
---------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 5.9E-06 2.5E-01 1.5E-06
Breast 6.0E-06 1.5E-01 9.OE-07
R Marrow 7.4E-06 1.2E-01 8.9E-07
Lung 5.9E-06 1.2E-01 7.1E-07
Thyroid 5.9E-06 3.OE-02 1.8E-07
Bone Sur 7.6E-06 3.OE-02 2.3E-07
LL Int. 5.9E-06 6.OE-02 3.6E-07
S Int. 5.9E-06 6.OE-02 3.6E-07
UL Int. 5.9E-06 6.OE-02 3.6E-07
Stomach 5.9E-06 6.OE-02 3.6E-07
Liver 4.5E-08 6.OE-02 2.7E-09

----------------
Internal Effecti

------------
ve Dose Equi

-----------
valent

----------
5.8E-06

External Dose 3.5E-09
----------------
Annual Effective

------------
Dose Equiva

-----------
lent

----------
5.8E-06

-------------------------------------------------
Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: C 14
-------------------------------------------------
Total inhalation EDE: 5.8E-06
Total Ingestion EDE: 1.7E-11

Page C. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 16:59:25 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Rem

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O. 0E+00 ...

+
2 O.0E+00 O. 0E+00 ... Internal

+ + Effective
1 5.8E-06 + 1.4E-08 + 5. OE-10 +... = 5.8E-06 Dose

Equivalent

Internal II II II Cumulative
Annual 5.8E-06 + 1.4E-08 + S. OE-10 +... = 5.8E-06 Internal
Dose Dose

+ + + +
External
Annual 3.5E-09 O.0E+00 O. 0E+00 .. . 3.5E-09
Dose

Annual II II II II Cumulative
Dose 5.8E-06 + 1.4E-08 + S. OE-10 +... = 5.8E-06 Dose

Maximum
5.8E-06 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 16:59:25 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 5.9E-06 5.9E-06 5.9E-06 5.9E-06 5.9E-06 7.3E-06 7.4E-06 5.9E-06
SR 90 2.8E-11 7.8E-12 8.3E-12 1.9E-11 5.9E-11 1.3E-08 5.5E-09 7.2E-12
Y 90 3.5E-14 5.OE-14 1.2E-13 6.0E-13 1.5E-12 7.6E-17 7.5E-17 2.5E-18
TC 99 4.5E-12 1.2E-12 1.9E-14 5.8E-14 1.5E-13 1.3E-14 1.3E-14 1.1E-14
CS 137 4.3E-09 4.2E-09 4.4E-09 4.3E-09 4.4E-09 3.9E-09 4.1E-09 4.3E-09
AM 241 1.5E-09 3.OE-13 3.8E-13 1.1E-12 2.7E-12 2.3E-07 1.8E-08 3.5E-09
PU 239 3.5E-10 3.1E-14 5.OE-14 2.OE-13 5.8E-13 5.6E-08 4.3E-09 8.5E-10

---------------
Total

- -------
5.9E-06

-------
5.9E-06

-------
5.9E-06

-------
5.9E-06

------- ------- --- --- -------
5.9E-06 7.6E-06 7.4E-06 5.9E-06

Radionuclide Ovaries Muscle Thyroid Liver
---
C

-----------
14

- -------
5.9E-06

-------
6.OE-06

-------
5.9E-06

-------
O.0E+00

SR 90 7.2E-12 7.OE-12 7.2E-12 0.0E+00
Y 90 2.6E-18 2.5E-18 2.5E-18 7.5E-17
TC 99 1.1E-14 1.1E-14 2.9E-13 1.5E-14
CS 137 4.OE-09 3.8E-09 3.8E-09 0.0E+00
AM 241 3.5E-09 2.6E-13 1.4E-13 3.7E-08
PU 239 8.4E-10 1.9E-14 1.9E-14 8.7E-09

Total 5.9E-06 6.OE-06 5.9E-06 4.5E-08



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 16:59:25
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Inhalation Ingestion
Effective Effective

Radio- Dose Dose
nuclide
--------

Equivalent

----------

Equivalent
----------

C 14 5.8E-06 O.0E+00
SR 90 1.0E-09 1.5E-12
Y 90 8.6E-15 1.3E-13
TC 99 6.4E-13 2.7E-16
CS 137 3.9E-09 1.5E-11
AM 241 1.2E-08 2.5E-13
PU
---

239
-----

3.OE-09
----------

6.1E-14
----------

1.0
1.0

70.0
Rem

Page C. 4

internal Annual
Effective Effective

External Dose Dose
Dose Equivalent Equivalent

---------
O.0E+00

----------
5.8E-06

----------
5.BE-06

2.4E-14 1.0E-09 1.OE-09
1.3E-12 1.4E-13 1.5E-12
3.3E-17 6.4E-13 6.4E-13
3.5E-09 3.9E-09 7.SE-09
6.6E-15 1.2E-08 1.2E-08
2.1E-17

---------
3.OE-09

----------
3.OE-09

----------



-------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 17:11:28 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
inhalation uptake
inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\ROSMIPI2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 61 M- Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide Ci/yr Ci/yr Ci/m3
--------
AM241

-------
4.OE-04

-------
O.0E+00

-------
0.0E+00

C 14 1.2E+02 O.0E+00 O.0E+00
CS137 2.9E-01 0.0E+00 0.0E+00
PU239 4.4E-04 0.0E+00 0.0E+00
SR90 4.5E-01 0.0E+00 0.0E+00
TC99 2.8E-05 0.0E+00 0.0E+00

AIR TRANSPORT
Joint frequency data input.

4.OE+02 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
4.6E+01 Stack height (m)
1.1E+01 Stack flow (m3/s)
5.OE-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)



EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume

4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

Input prepared by:

Input checked by:

Date:

Date:



------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 17:11:46 Page B. 1
------------------------------------------------------------------------------
9.4E-08 Individual chi/Q



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 17:12:10

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 9.8E-06 2.5E-01 2.4E-06
Breast 6.7E-06 1.5E-01 1.OE-06
R Marrow 3.6E-05 1.2E-01 4.3E-06
Lung 8.OE-06 1.2E-01 9.6E-07
Thyroid 6.6E-06 3.OE-02 2.OE-07
Bone Sur 2.4E-04 3.OE-02 7.3E-06
Liver 3.3E-05 6.OE-02 2.OE-06
LL Int. 6.7E-06 6.OE-02 4.OE-07
UL Int. 6.6E-06 6.OE-02 4.OE-07
S Int. 6.6E-06 6.OE-02 4.OE-07
Stomach 6.6E-06 6.OE-02 4.OE-07

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
2.OE-05

External Dose 1.9E-07
----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
2.OE-05

------------------------------------------------
Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: C 14
------------------------------------------------
Total Inhalation EDE: 2.OE-05
Total Ingestion EDE: 4.8E-09
------------------------------------------------

Page C. 1



---------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 17:12:10
---------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2 3 ...

1.0
1.0

70.0
Rem

Page C. 2

Internal .
intake
Year: 3 O. 0E+00 ...

+
2 O.0E+00 O. 0E+00 ... internal

+ + Effective
1 7.1E-06 + 5.SE-07 + 4. 7E-07 +... = 2.OE-05 Dose

I

Equivalent

Internal II II I Cumulative
Annual 7.1E-06 + 5.5E-07 + 4. 7E-07 +... = 2.0E-05 Internal
Dose Dose

+ + + +
External
Annual 1.9E-07 O.0E+00 O. 0E+00 .. . 1.9E-07
Dose

Annual II I I II II Cumulative
Dose 7.3E-06 + 5.5E-07 + 4. 7E-07 +... = 2.OE-05 Dose

Maximum
7.3E-06 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased imp) onsite MI - Elevated Release

Executed on: 10/25/95 at 17:12:10 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 6.3E-06 6.3E-06 6.3E-06 6.3E-06 6.3E-06 7.8E-06 7.9E-06 6.3E-06
SR 90 6.1E-08 1.7E-08 1.8E-08 4.1E-08 1.3E-07 2.7E-05 1.2E-05 1.5E-08
Y 90 7.9E-11 1.2E-10 2.8E-10 1.4E-09 3.4E-09 1.7E-13 1.7E-13 5.7E-15
TC 99 4.5E-11 1.2E-11 1.9E-13 5.8E-13 1.5E-12 1.3E-13 1.3E-13 1.1E-13
CS 137 2.4E-07 2.4E-07 2.5E-07 2.4E-07 2.5E-07 2.2E-07 2.3E-07 2.4E-07
AM 241 6.7E-07 1.3E-10 1.6E-10 4.8E-10 1.2E-09 1.OE-04 7.8E-06 1.5E-06
PU 239 6.9E-07 6.1E-11 9.8E-11 4.OE-10 1.1E-09 1.1E-04 8.5E-06 1.7E-06

- - - - -----------------
Total

-------
8.OE-06

-------
6.6E-06

-------
6.6E-06

-------
6.6E-06

------- --- -- ------ --- -
6.7E-06 2.4E-04 3.6E-05 9.8E-06

Radionuclide Ovaries Muscle Thyroid
-

Liver
---
C

------------
14

-------
6.3E-06

-------
6.4E-06

--- ---
6.3E-06

-------
O.0E+00

SR 90 1.5E-08 1.5E-08 1.5E-08 0.0E+00
Y 90 5.9E-15 5.6E-15 5.7E-15 1.7E-13
TC 99 1.1E-13 1.1E-13 2.9E-12 1.5E-13
CS 137 2.2E-07 2.2E-07 2.2E-07 O.OE+00
AM 241 1.5E-06 1.1E-10 6.3E-11 1.6E-05
PU 239 1.7E-06 3.8E-11 3.7E-11 1.7E-05

Total 9.7E-06 6.7E-06 6.6E-06 3.3E-05



Case title:

Executed on:
------------

Radio-
nuclide

C 14
SR 90
Y 90
TC 99
CS 137
AM 241
PU 239

GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Chronic ( Phased imp) onsite MI - Elevated Release

10/25/95 at 17:12:10
-------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Inhalation Ingestion
Effective Effective

Dose Dose
Equivalent
----------

Equivalent
----------

6.2E-06 O.0E+00
2.3E-06 3.4E-09
1.9E-11 3.OE-10
6.4E-12 2.7E-15
2.2E-07 8.6E-10
5.3E-06 1.1E-10
5.8E-06

----------
1.2E-10

----------

Page C. 4

Internal Annual
Effective Effective

External Dose Dose
Dose Equivalent Equivalent

---------
O.0E+00

----------
6.2E-06

----------
6.2E-06

5.5E-11 2.3E-06 2.3E-06
3.1E-09 3.2E-10 3.4E-09
3.3E-16 6.4E-12 6.4E-12
1.9E-07 2.2E-07 4.1E-07
2.9E-12 5.3E-06 5.3E-06
4.4E-14

---------
5.8E-06

----------
5.8E-06

----------



-----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:14:46
----------------------------------

Page A. 1
------------------

This is a far-field ( wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 1.090E+04

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED ====

Input file name: \GENII\ ROSPOPI2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Onsite Population of the Hanford 200 Area for HWVP - TWRS EIS (Savino 1994)
200 AREA (HMS) - 61 M - Pasquill A - G(1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide

-
Ci/yr Ci/yr Ci/m3

--- ----
AM241

-------
4.OE-04

-------
O.0E+00

-------
O.0E+00

C 14 1.2E+02 O.0E+00 O.0E+00
CS137 2.9E-01 0.0E+00 0.0E+00
PU239 4.4E-04 0.0E+00 0.0E+00
SR90 4.5E-01 O.0E+00 O.0E+00
TC99 2.8E-05 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

4.6E+01 Stack height (m)
1.1E+01 Stack flow (m3/s)
5.OE-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)



EXTERNAL EXPOSUkv^
8.8E+03 Hours of exposure to plume

2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh

1.OE-04 Mass loading factor (g/m3)

input prepared by: Date:

Input checked by: Date:



-----------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:15:05 Page B. 1
------------------------------------------------------------------------------
1.2E-04 Population-weighted chi/Q



--------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite Population - Elevated Release

Executed on:
-------------

10/25/95
---------

at 17:15:36
--------------------------------

Page C. 1
------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Weighted
Dose Weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 1.2E-02 2.5E-01 3.OE-03
Breast 8.2E-03 1.5E-01 1.2E-03
R Marrow 4.5E-02 1.2E-01 5.4E-03
Lung 9.9E-03 1.2E-01 1.2E-03
Thyroid 8.1E-03 3.OE-02 2.4E-04
Bone Sur 3.OE-01 3.OE-02 9.1E-03
Liver 4.1E-02 6.OE-02 2.4E-03
LL Int. 8.3E-03 6.OE-02 5.OE-04
UL Int. 8.2E-03 6.OE-02 4.9E-04
S Int. 8.1E-03 6.OE-02 4.9E-04
Stomach 8.1E-03 6.OE-02 4.9E-04

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
2.5E-02

External Dose 1.6E-04

----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
2.5E-02

------------------------------------------------
Controlling Organ: Bone Sur
Controlling Pathway: Inh
Controlling Radionuclide: C 14
-------------------------------------------------
Total Inhalation EDE: 2.5E-02
Total Ingestion EDE: 5.9E-06
-------------------------------------------------



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:15:36 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Person rem

Year: 3 O.0E+00 ...
+

2 0.0E+00 O. 0E+00 ... Internal
+ + Effective

1 8.8E-03 + 6.9E-04 + 5. 9E-04 +... = 2.5E-02 Dose

II II ^I

Equivalent

Internal Cumulative
Annual 8.8E-03 + 6.9E-04 + 5. 9E-04 +... = 2.5E-02 Internal
Dose Dose

+ + + +
External
Annual 1.6E-04 O.0E+00 O. 0E+00 ... 1.6E-04
Dose

Annual II II I I II Cumulative
Dose 9.0E-03 + 6.9E-04 + 5. 9E-04 +... = 2.5E-02 Dose

Maximum
9.OE-03 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:15:36 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway
------- --

Lung
-- -------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su R Marro Testes
------- ------- -------- -- -

Inhale 9.9E-03 8.1E-03 8.1E-03 8.2E-03 8.3E-03 3.OE-01 4.5E-02 1.2E-02
Soil Ing
-------------

1.1E-06
-- -------

1.4E-06
-------

1.6E-06
-------

3.4E-06
-------

7.5E-06
-------

5.5E-05 2.2E-05 1.3E-06
------- ------- -------

Total 9.9E-03 8.1E-03 8.1E-03 8.2E-03 8.3E-03 3.0E-01 4.5E-02 1.2E-02

Pathway
-------------

Ovaries
-- -------

Muscle
-------

Thyroid
-------

Liver
-------

Inhale 1.2E-02 8.2E-03 8.1E-03 4.1E-02
Soil Ing
-------------

1.2E-06
-- -------

1.1E-06
-------

1.1E-06
-------

8.5E-07
-------

Total 1.2E-02 8.2E-03 8.1E-03 4.1E-02

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

4.4E-06
1. 6E-04

Total 1.6E-04



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:15:36 Page C. 4

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway
- ---- ------

Lung
-- ------

Stomach
-------

S Int.
-------

UL Int.
-------

LL Int.
-------

Bone Su R Marro
------- -------

Testes
-------- -

Inhale
-
9.9E-03 8.1E-03 8.1E-03 8.2E-03 8.3E-03 3.OE-01 4.5E-02 1.2E-02

Soil Ing
-------------

1.1E-06

-- -------
1.4E-06
-------

1.6E-06
-------

3.4E-06
-------

7.5E-06
-------

5.5E-05 2.2E-05
------- -------

1.3E-06
-------

Total 9.9E-03 8.1E-03 8.1E-03 8.2E-03 8.3E-03 3.0E-01 4.5E-02 1.2E-02

Pathway Ovaries Muscle Thyroid Liver
-------------
Inhale

-- -------
1.2E-02

-------
8.2E-03

-------
8.1E-03

-------
4.1E-02

Soil Ing
-------------

1.2E-06
-- -------

1.1E-06
-------

1.1E-06
-------

8.5E-07
-------

Total 1.2E-02 8.2E-03 8.1E-03 4.1E-02

External Dose by Exposure Pathway

Pathway

Plume
Sur Soil

Total

4.4E-06
1. 6E-04

1.6E-04



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) onsite Population - Elevated Release

Executed on: 10/25/95 at 17:15:36 Page C. 5
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 7.8E-03 7.8E-03 7.8E-03 7.5E-03 7.8E-03 9.6E-03 9.7E-03 7.8E-03
SR 90 7.8E-05 2.1E-05 2.3E-05 5.2E-05 1.6E-04 3.5E-02 1.5E-02 2.OE-05
Y 90 4.7E-06 3.5E-07 8.6E-07 4.2E-06 1.OE-05 7.7E-09 7.7E-09 2.6E-10
TC 99 5.5E-08 1.5E-08 2.3E-10 7.1E-10 1.9E-09 1.6E-10 1.6E-10 1.3E-10
CS 137 3.OE-04 2.9E-04 3.1E-04 3.OE-04 3.1E-04 2.7E-04 2.8E-04 3.OE-04
AM 241 8.1E-04 1.6E-07 2.OE-07 5.8E-07 1.4E-06 1.2E-01 9.4E-03 1.8E-03
PU 239 8.8E-04 7.8E-08 1.2E-07 5.OE-07 1.5E-06 1.4E-01 1.1E-02 2.1E-03

Total 9.9E-03 8.1E-03 8.1E-03 8.2E-03 8.3E-03 3.OE-01 4.5E-02 1.2E-02

Radionuclide Ovaries Muscle Thyroid Liver

C 14 7.8E-03 8.OE-03 7.8E-03 0.0E+00
SR 90 2.OE-05 1.9E-05 2.OE-05 0.0E+00
Y 90 2.6E-10 2.5E-10 2.6E-10 7.7E-09
TC 99 1.3E-10 1.3E-10 3.5E-09 1.8E-10
CS 137 2.8E-04 2.7E-04 2.7E-04 0.0E+00
AM 241 1.8E-03 1.3E-07 7.5E-08 1.9E-02
PU 239 2.1E-03 4.8E-08 4.7E-08 2.2E-02

Total 1.2E-02 8.2E-03 8.1E-03 4.1E-02

External Dose by Radionuclide

Radionuclide

C 14 O.0E+00
SR 90 4.4E-08
Y 90 2.5E-06
TC 99 2.7E-13
CS 137 1.6E-04
AM 241 1.9E-09
PU 239 2.5E-11

Total 1.6E-04



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) onsite Population - Elevated Release

Executed on:
-------------

10/25/95
---------

at 17:15:36
--------------------------------

Page C. 6
------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL int. Bone Su R Marro Testes

C 14 7.8E-03 7.8E-03 7.5E-03 7.8E-03 7.5E-03 9.6E-03 9.7E-03 7.8E-03
SR 90 7.8E-05 2.1E-05 2.3E-05 5.2E-05 1.6E-04 3.5E-02 1.5E-02 2.0E-05
Y 90 4.7E-06 3.5E-07 8.6E-07 4.2E-06 1.OE-05 7.7E-09 7.7E-09 2.6E-10
TC 99 5.5E-08 1.5E-08 2.3E-10 7.1E-10 1.9E-09 1.6E-10 1.6E-10 1.3E-10
CS 137 3.OE-04 2.9E-04 3.1E-04 3.OE-04 3.1E-04 2.7E-04 2.8E-04 3.OE-04
AM 241 8.1E-04 1.6E-07 2.OE-07 5.8E-07 1.4E-06 1.2E-01 9.4E-03 1.8E-03
PU 239 8.8E-04 7.8E-08 1.2E-07 5.OE-07 1.5E-06 1.4E-01 1.1E-02 2.1E-03

- -- -- - - -------------------
Total

- -------
9.9E-03

-------
5.1E-03

-------
8.1E-03

-------
8.2E-03

------- --- - -- -- -
8.3E-03 3.OE-01 4.5E-02 1.2E-02

Radionuclide Ovaries Muscle Thyroid Liver
---
C

-----------
14

- -------
7.5E-03

-------
8.OE-03

-------
7.5E-03

-------
0.0E+00

SR 90 2.OE-05 1.9E-05 2.OE-05 0.0E+00
Y 90 2.6E-10 2.5E-10 2.6E-10 7.7E-09
TC 99 1.3E-10 1.3E-10 3.5E-09 1.8E-10
CS 137 2.8E-04 2.7E-04 2.7E-04 O.OE+00
AM 241 1.8E-03 1.3E-07 7.5E-08 1.9E-02
PU 239 2.1E-03 4.8E-08 4.7E-08 2.2E-02

Total 1.2E-02 8.2E-03 8.1E-03 4.1E-02

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 4.4E-08
Y 90 2.5E-06
TC 99 2.7E-13
CS 137 1.6E-04
AM 241 1.9E-09
PU 239 2.5E-11
------------
Total

--- -------
1.6E-04



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:12:25 Page A. 1
------------------------------------------------------------------------------

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Individual dose

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
Inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSMIPI2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)
PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
- -- -

Ci/yr
-

Ci/yr Ci/m3
-- --

AM241
------

4.OE-04
-------
O.0E+00

-------
O.0E+00

C 14 1.2E+02 O.0E+00 O.0E+00
CS137 2.9E-01 0.0E+00 0.0E+00
PU239 4.4E-04 0.0E+00 0.0E+00
SR90 4.5E-01 O.0E+00 O.0E+00
TC99 2.8E-05 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

2.2E+04 Maximum individual distance from release point (m)
1.4E+01 Maximum individual sector index (Wind Toward ESE)
4.6E+01 Stack height (m)



1.1E+01 Stack flow (m3/s)
5.0E-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
4.4E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.OE-04 Mass loading factor (g/m3)

INGESTION POPULATION = ----------------------------------" '---_--------------------------------------------
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--

FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE

TYPE d * in/yr mo/yr kg/m2 kg/yr
-------

d
------

kg/yr
-------------- ----- - ----- ----- -

Leaf Veg 90.0 0 0.0 0.0
----
1.5 1.0 3.OE+01

Oth. Veg 90.0 0 0.0 0.0 4.0 5.0 2.2E+02

Fruit 90.0 0 0.0 0.0 2.0 5.0 3.3E+02

Cereals 90.0 0 0.0 0.0 0.8 180.0 8.OE+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----- ------ --STORED FEED--------------

CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE

TYPE
--------

kg/yr d kg/yr FRACT. TION
------ ----- ------ ------- ----

d
----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 8.0E+01 15.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0

Poultry 1.8E+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

Cow Milk 2.7E+02 1.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0

Eggs 3.OE+01 1.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

-------------FRESH FORAGE-- -----------

Meat 0.75 45.0 0 0.0 0.0 2.00 100.0

Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

input prepared by: Date:

Input checked by: Date:



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:12:43 Page B.

1.5E-08 Individual chi/Q



--------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33
----------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units: Rem

Committed
Dose weighting

Organ
--------------

Equivalent
----------

Factors
---------

Gonads 1.OE-04 2.5E-01
Breast 1.1E-04 1.5E-01
R Marrow 1.5E-04 1.2E-01
Lung 1.OE-04 1.2E-01
Thyroid 1.OE-04 3.OE-02
Bone Sur 2.OE-04 3.OE-02
LL Int. 1.1E-04 6.OE-02
UL Int. 1.OE-04 6.OE-02
S Int. 1.0E-04 6.0E-02
Stomach 1.OE-04 6.OE-02
Liver 5.6E-06 6.OE-02

----------------
internal Effecti

-----------
ve Dose Equ

----------
ivalent

External Dose
----------------
Annual Effective

-----------
Dose Equiv

----------
alent

1.0
1.0

70.0

Weighted
Dose

Equivalent
-------

1.6E-05
1. 7E-05
1.2E-05
3. 1E-06
5. 9E-06
6.4E-06
6. 3E-06
6.2E-06
6.2E-06
3.4E-07

1.1E-04
3.1E-08

1. 1E-04

------------------------------------------------
Controlling Organ: Bone Sur
Controlling Pathway: Ing
Controlling Radionuclide: C 14
------------------------------------------------
Total Inhalation EDE: 3.2E-06
Total Ingestion EDE: 1.OE-04
------------------------------------------------

Page C. 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33 Page C. 2
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Dose Commitment Year
1 2

Internal
Intake

3 ...

1.0
1.0

70.0
Rem

Year: 3 O.0E+00 ...
+

2 O.0E+00 O.0E+00 ... Internal
+ + Effective

1 1.OE-04 + 6.7E-07 + 3.1E-07 +... = 1.1E-04 Dose

^^ II II

Equivalent

Internal Cumulative
Annual 1.OE-04 + 6.7E-07 + 3.1E-07 +... = 1.1E-04 Internal
Dose Dose

+ + + +
External
Annual 3.1E-08 O.0E+00 O.0E+00 ... 3.1E-08
Dose

Annual I I II II II Cumulative
Dose 1.0E-04 + 6.7E-07 + 3.1E-07 +... = 1.1E-04 Dose

Maximum
1.0E-04 Annual

Dose Occurred
In Year 1



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33
----------------------------------

Page C. 3
----------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Exposure Pathway

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
------------
Inhale

--- -------
1.3E-06

-------
1.1E-06

-------
1.1E-06

-------
1.1E-06

-------
1.1E-06

-------
4.OE-05

-------
5.9E-06

-------
1.6E-06

Leaf Veg 2.2E-06 2.2E-06 2.2E-06 2.3E-06 2.6E-06 6.7E-06 4.3E-06 2.2E-06
Oth. Veg 1.5E-05 1.5E-05 1.5E-05 1.6E-05 1.6E-05 2.9E-05 2.3E-05 1.5E-05
Fruit 2.3E-05 2.3E-05 2.3E-05 2.4E-05 2.5E-05 3.9E-05 3.3E-05 2.3E-05
Cereals 2.5E-05 2.5E-05 2.5E-05 2.5E-05 2.6E-05 3.3E-05 3.2E-05 2.5E-05
Meat 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.9E-05 1.9E-05 1.5E-05
Poultry 2.8E-06 2.8E-06 2.8E-06 2.8E-06 2.8E-06 3.4E-06 3.4E-06 2.8E-06
Cow Milk 1.5E-05 1.5E-05 1.5E-05 1.5E-05 1.5E-05 2.1E-05 1.9E-05 1.5E-05
Eggs 3.4E-06 3.4E-06 3.4E-06 3.4E-06 3.4E-06 4.2E-06 4.2E-06 3.4E-06
Soil Ing 1.5E-10 1.8E-10 2.1E-10 4.4E-10 9.9E-10 7.3E-09 3.OE-09 1.7E-10

Total 1.OE-04 1.OE-04 1.OE-04 1.0E-04 1.1E-04 2.OE-04 1.5E-04 1.OE-04

Pathway Ovaries Muscle Thyroid Liver

Inhale 1.6E-06 1.1E-06 1.1E-06 5.3E-06
Leaf Veg 2.2E-06 2.2E-06 2.1E-06 6.OE-08
Oth. Veg 1.5E-05 1.6E-05 1.5E-05 8.5E-08
Fruit 2.3E-05 2.4E-05 2.3E-05 8.5E-08
Cereals 2.5E-05 2.6E-05 2.5E-05 3.OE-08
Meat 1.5E-05 1.5E-05 1.5E-05 1.6E-10
Poultry 2.8E-06 2.8E-06 2.8E-06 1.5E-13
Cow Milk 1.5E-05 1.5E-05 1.5E-05 6.9E-12
Eggs 3.4E-06 3.4E-06 3.4E-06 1.2E-11
Soil Ing 1.6E-10 1.4E-10 1.4E-10 1.1E-10

Total 1.OE-04 1.1E-04 1.0E-04 5.6E-06



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

4.2E-10
3. 1E-08

3. 1E-08

1.0
1.0

70.0
Rem

Page C. 4



-------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title

Executed on

Chronic (Phased Imp) Offsite MI - Elevated Release

10/26/95 at 08:13:33
--------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Page C. 5
----------------

1.0
1.0

70.0

Cumulative Internal Dose to Organs by Exposure Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

1.3E-06
2.2E-06
1.5E-05
2.3E-05
2.5E-05
1.5E-05
2.8E-06
1.5E-05
3.4E-06
1. 5E-10

1.1E-06
2.2E-06
1.5E-05
2.3E-05
2.5E-05
1.5E-05
2.8E-06
1.5E-05
3.4E-06
1.8E-10

1.1E-06
2.2E-06
1.5E-05
2.3E-05
2.5E-05
1.5E-05
2.8E-06
1.5E-05
3.4E-06
2.1E-10

1.1E-06
2.3E-06
1.6E-05
2.4E-05
2.5E-05
1.5E-05
2.8E-06
1.SE-05
3.4E-06
4.4E-10

1. 1E-06
2.6E-06
1.6E-05
2.5E-05
2.6E-05
1.5E-05
2.8E-06
1.5E-05
3.4E-06
9.9E-10

Rem

4.0E-05
6.7E-06
2.9E-05
3.9E-05
3.3E-05
1.9E-05
3.4E-06
2.1E-05
4. 2E-06
7. 3E-09

5.9E-06
4. 3E-06
2.3E-05
3.3E-05
3.2E-05
1.9E-05
3.4E-06
1.9E-05
4. 2E-06
3.0E-09

1. 6E-OE
2.2E-OE
1.5E-0E
2.3E-0E
2.5E-0E
1.5E-OE
2.8E-OE
1.5E-OE
3.4E-OE
1.7E-1E

1.OE-04 1.OE-04 1.0E-04 1.OE-04 1.1E-04 2.OE-04 1.5E-04 1.OE-04

Ovaries Muscle Thyroid Liver

1.6E-06 1.1E-06 1.1E-06 5.3E-06
2.2E-06 2.2E-06 2.1E-06 6.OE-08
1.5E-05 1.6E-05 1.5E-05 8.5E-08
2.3E-05 2.4E-05 2.3E-05 8.5E-08
2.5E-05 2.6E-05 2.5E-05 3.OE-08
1.5E-05 1.5E-05 1.5E-05 1.6E-10
2.8E-06 2.8E-06 2.8E-06 1.5E-13
1.5E-05 1.5E-05 1.5E-05 6.9E-12
3.4E-06 3.4E-06 3.4E-06 1.2E-11
1.6E-10 1.4E-10 1.4E-10 1.1E-10

Total 1.0E-04 1.1E-04 1.0E-04 5.6E-06



----------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33
----------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

External Dose by Exposure Pathway

Pathway
---------------
Plume
Sur Soil
---------------
Total

4.2E-10

3.1E-08

3.1E-08

1.0
1.0

70.0
Rem

Page C. 6



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33 Page C. 7
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.0E-04 1.0E-04 1.0E-04 1.0E-04 1.0E-04 1.3E-04 1.3E-04 1.OE-04
SR 90 2.6E-08 3.6E-08 5.4E-08 3.3E-07 1.4E-06 3.3E-05 1.4E-05 1.8E-08
Y 90 6.5E-10 6.6E-08 1.6E-07 7.8E-07 1.9E-06 2.5E-11 2.4E-11 8.1E-13
TC 99 8.7E-12 2.OE-10 3.5E-12 1.2E-11 3.2E-11 2.2E-12 2.2E-12 1.8E-12
CS 137 1.3E-06 1.4E-06 1.4E-06 1.4E-06 1.4E-06 1.3E-06 1.3E-06 1.4E-06
AM 241 1.1E-07 7.OE-11 1.4E-10 7.5E-10 2.2E-09 1.7E-05 1.3E-06 2.6E-07
PU 239 1.1E-07 5.6E-11 1.3E-10 7.2E-10 2.2E-09 1.9E-05 1.5E-06 2.9E-07

Total 1.OE-04 1.OE-04 1.OE-04 1.0E-04 1.1E-04 2.OE-04 1.5E-04 1.OE-04

Radionuclide Ovaries Muscle Thyroid Liver

C 14 1.OE-04 1.OE-04 1.OE-04 0.0E+00
SR 90 1.8E-08 1.5E-08 1.8E-08 0.0E+00
Y 90 9.3E-13 8.1E-13 8.1E-13 2.4E-11

TC 99 1.8E-12 1.8E-12 4.7E-11 2.5E-12
CS 137 1.3E-06 1.2E-06 1.2E-06 0.0E+00
AM 241 2.5E-07 1.9E-11 1.1E-11 2.7E-06
PU 239 2.8E-07 6.5E-12 6.3E-12 2.9E-06

Total 1.OE-04 1.1E-04 1.OE-04 5.6E-06

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 8.9E-12
Y 90 4.8E-10
TC 99 5.6E-17
CS 137 3.1E-08
AM 241 3.4E-13
PU 239 4.1E-15
-----------
Total

---- -------
3.1E-08



-------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite MI - Elevated Release

Executed on: 10/26/95 at 08:13:33 Page C. 8
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Rem

Cumulative internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.0E-04 1.0E-04 1.OE-04 1.OE-04 1.OE-04 1.3E-04 1.3E-04 1.OE-04
SR 90 2.6E-08 3.6E-08 5.4E-08 3.3E-07 1.4E-06 3.3E-05 1.4E-05 1.8E-08
Y 90 6.5E-10 6.6E-08 1.6E-07 7.8E-07 1.9E-06 2.5E-11 2.4E-11 8.1E-13
TC 99 8.7E-12 2.0E-10 3.5E-12 1.2E-11 3.2E-11 2.2E-12 2.2E-12 1.8E-12
CS 137 1.3E-06 1.4E-06 1.4E-06 1.4E-06 1.4E-06 1.3E-06 1.3E-06 1.4E-06
AM 241 1.1E-07 7.0E-11 1.4E-10 7.5E-10 2.2E-09 1.7E-05 1.3E-06 2.6E-07
PU 239 1.1E-07 5.6E-11 1.3E-10 7.2E-10 2.2E-09 1.9E-05 1.5E-06 2.9E-07
---------------
Total

-------
1.OE-04

-------
1.OE-04

-------
1.0E-04

-------
1.OE-04

------- ------- ------- -------
1.1E-04 2.OE-04 1.5E-04 1.OE-04

Radionuclide Ovaries Muscle Thyroid Liver
---
C

------------
14

-------
1.OE-04

-------
1.OE-04

-------
1.OE-04

-------
O.0E+00

SR 90 1.8E-08 1.8E-08 1.8E-08 O.0E+00
Y 90 9.3E-13 8.1E-13 8.1E-13 2.4E-11
TC 99 1.8E-12 1.8E-12 4.7E-11 2.5E-12
CS 137 1.3E-06 1.2E-06 1.2E-06 0.0E+00
AM 241 2.5E-07 1.9E-11 1.1E-11 2.7E-06
PU 239 2.8E-07 6.5E-12 6.3E-12 2.9E-06

Total 1.OE-04 1.1E-04 1.OE-04 5.6E-06

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 8.9E-12
Y 90 4.8E-10
TC 99 5.6E-17
CS 137 3.1E-08
AM 241 3.4E-13
PU 239 4.1E-15
------------
Total

--- -------
3.1E-08



-----------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title:

Executed on:
------------

Chronic (Phased Imp) Offsite Population - Elevated Stack

10/26/95 at 08:17:22 Page A. 1

This is a far-field (wide-scale release, multiple site) scenario.
Release is chronic
Dose to exposed population of 3.759E+05

THE FOLLOWING TRANSPORT MODES ARE CONSIDERED
Air

THE FOLLOWING EXPOSURE PATHS ARE CONSIDERED:
Finite plume, external
Ground, external
Inhalation uptake
Terrestrial foods ingestion
Animal product ingestion
inadvertent soil ingestion

THE FOLLOWING TIMES ARE USED:
Intake ends after (yr): 1.0
Dose calculations ends after (yr): 70.0
Release ends after (yr): 1.0

FILENAMES AND TITLES OF FILES/LIBRARIES USED

Input file name: \GENII\RFSPOPI2.IN
GENII Default Parameter Values (28-Mar-90 RAP)
Radionuclide Library - Times<100 years (23-July-93 PDR)

PNL Food Transfer Factor Library (by Z, with Fr&Os 7/19/93 PDR)
External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90 R
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 PDR)
EXTGAM - Gamma Energies by Group for Finite Plume (13-May-90 RAP)
Population within 80 km of the Hanford 200 Area, 1990 Census (Beck, et al 1991
200 AREA (HMS) - 61 M - Pasquill A - G (1983 - 1991 Average)

-------- ----Release Terms------
Release Surface Buried
Radio- Air Water Source
nuclide
--- --

Ci/yr
--

Ci/yr Ci/m3
- --
AM241

-- ---
4.OE-04

-------
O.0E+00

-------
O.0E+00

C 14 1.2E+02 O.0E+00 O.0E+00
CS137 2.9E-01 0.0E+00 0.0E+00
PU239 4.4E-04 0.0E+00 0.0E+00
SR90 4.5E-01 O.0E+00 O.0E+00
TC99 2.8E-05 O.0E+00 O.0E+00

AIR TRANSPORT
Joint frequency data input.

4.6E+01 Stack height (m)
1.1E+01 Stack flow (m3/s)



5.0E-01 Stack radius (m)
6.6E+01 Effluent temperaure (degrees C)

EXTERNAL EXPOSURE
8.8E+03 Hours of exposure to plume
2.9E+03 Hours of exposure to ground contamination

INHALATION
8.8E+03 Hours of inhalation exposure per year

1 Resuspension model: 1-Mass Loading, 2-Anspaugh
1.0E-04 Mass loading factor (g/m3)

INGESTION POPULATION
1 Atmospheric production definition: 1 - Use population-weighted chi/Q

Food production in region assumed to equal consumption.

TERRESTRIAL FOOD INGESTION

GROW --IRRIGATION-- PROD- --CONSUMPTION--
FOOD TIME S RATE TIME YIELD UCTION HOLDUP RATE
TYPE d * in/yr mo/yr kg/m2 kg/yr d kg/yr
-------- ----- - --
Leaf Veg 90.0 0

--- --
0.0

--- -----
0.0 1.5

------- ------
14.0

------
1.5E+01

Oth. Veg 90.0 0 0.0 0.0 4.0 14.0 1.4E+02
Fruit 90.0 0 0.0 0.0 2.0 14.0 6.4E+01
Cereals 90.0 0 0.0 0.0 0.8 180.0 7.2E+01

ANIMAL FOOD INGESTION

---HUMAN---- TOTAL DRINK ----------- --STORED FEED--------------
CONSUMPTION PROD- WATER DIET GROW -IRRIGATION-- STOR-

FOOD RATE HOLDUP UCTION CONTAM FRAC- TIME S RATE TIME YIELD AGE
TYPE
--------

kg/yr d kg/yr
------ ----- ------

FRACT.
-------

TION d
---- ----

* in/yr
- -----

mo/yr
-----

kg/m3 d
----- -----

Meat 7.OE+01 34.0 0.00 0.3 90.00 0 0.0 0.0 0.80 180.0
Poultry 8.5E+00 34.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0
Cow Milk 2.3E+02 4.0 0.00 0.3 45.00 0 0.0 0.0 2.00 100.0
Eggs 2.OE+01 18.0 0.00 1.0 90.00 0 0.0 0.0 0.80 180.0

----------- --FRESH FORAGE-- -----------
Meat 0.75 45.0 0 0.0 0.0 2.00 100.0
Cow Milk 0.75 30.0 0 0.0 0.0 1.50 0.0

Input prepared by: Date:

Input checked by: Date:



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:17:43 Page B. 1

------------------------------------------------------------------------------

8.0E-04 Population-weighted chi/Q



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on:
-------------

10/26/95
---------

at 08:18:34
---------------------------------

Page C. 1
-----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed weighted
Dose weighting Dose

Organ
--------------

Equivalent
----------

Factors
---------

Equivalent
----------

Gonads 3.6E+00 2.5E-01 9.OE-01
Breast 3.6E+00 1.5E-01 5.5E-01
R Marrow 5.OE+00 1.2E-01 6.0E-01
Lung 3.6E+00 1.2E-01 4.3E-01
Thyroid 3.6E+00 3.OE-02 1.1E-01
Bone Sur 7.3E+00 3.OE-02 2.2E-01
LL Int. 3.7E+00 6.OE-02 2.2E-01
UL Int. 3.6E+00 6.OE-02 2.2E-01
S Int. 3.6E+00 6.OE-02 2.2E-01
Stomach 3.6E+00 6.OE-02 2.2E-01
Liver 2.9E-01 6.OE-02 1.8E-02

----------------
Internal Effecti

-----------
ve Dose Equ

-----------
ivalent

-----------
3.7E+00

External Dose 1.1E-03

----------------
Annual Effective

-----------
Dose Equiv

-----------
alent

-----------
3.7E+00

Controlling Organ:
Controlling Pathway:
Controlling Radionuclide:

Total Inhalation EDE:
Total Ingestion EDE:

Bone Sur
Ing
C 14

1. 7E-01
3.5E+00



-------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:18:34 Page C. 2

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Dose Commitment Year
1 2 3 ...

Internal
Intake
Year: 3 O.0E+00 ...

+
2 O.0E+00 O.0E+00 ... Internal

+ + Effective
1 3.5E+00 + 2.3E-02 + 1.1E-02 +... = 3.7E+00 Dose

II II II

Equivalent

Internal Cumulative
Annual 3.5E+00 + 2.3E-02 + 1.1E-02 +... = 3.7E+00 Internal
Dose Dose

+ + + +
External
Annual 1.1E-03 O.0E+00 O.0E+00 ... 1.1E-03
Dose

Annual II II I I II Cumulative
Dose 3.5E+00 + 2.3E-02 + 1.1E-02 +... = 3.7E+00 Dose

Maximum
3.5E+00 Annual

Dose Occurred
In Year 1



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:18:34 Page C. 3
------------------------------------------------------------------------------

Release period: 1.0
uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Exposure Pathway

Pathway

inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Total

Pathway

Inhale
Leaf Veg
Oth. Veg
Fruit
Cereals
Meat
Poultry
Cow Milk
Eggs
Soil Ing

Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

7.0E-02
5.7E-02
5.1E-01
2.3E-01
1. 2E+00
7.0E-01
7.0E-02
6.7E-01
1.2E-01
7.5E-06

5.7E-02
5.8E-02
5.1E-01
2. 3E-01
1.2E+00
7.1E-01
7.0E-02
6.7E-01
1. 2E-01
9. 3E-06

5.7E-02
5.8E-02
5.1E-01
2. 3E-01
1.2E+00
7.1E-01
7.0E-02
6. 7E-01
1. 2E-01
1.1E-05

5.7E-02
6.2E-02
5.3E-01
2.4E-01
1. 2E+00
7.1E-01
7.0E-02
6.7E-01
1.2E-01
2. 3E-05

5.8E-02
7.0E-02
5.5E-01
2.5E-01
1.2E+00
7.1E-01
7.0E-02
6.8E-01
1.2E-01
5. 2E-05

2.1E+00
1.8E-01
9.7E-01
4.0E-01
1.5E+00
8.9E-01
8.6E-02
9.4E-01
1.5E-01
3.9E-04

3.2E-01
1.1E-01
7.8E-01
3.4E-01
1.5E+00
8.9E-01
8.7E-02
8.8E-01
1.5E-01
1. 6E-04

8.SE-02
5.7E-02
5.1E-01
2.3E-01
1. 2E+00
7.1E-01
7.0E-02
6.7E-01
1. 2E-01
8.7E-06

3.6E+00 3.6E+00 3.6E+00 3.6E+00 3.7E+00 7.3E+00 5.OE+00 3.6E+00

Ovaries Muscle Thyroid Liver

8.4E-02 5.8E-02
5.7E-02 5.8E-02
5.1E-01 5.2E-01
2.3E-01 2.4E-01
1.2E+00 1.2E+00
7.OE-01 7.1E-01
7.OE-02 7.1E-02
6.7E-01 6.8E-01
1.2E-01 1.2E-01
8.1E-06 7.4E-06

5.7E-02
5.7E-02
5.1E-01
2. 3E-01
1. 2E+00
7.0E-01
7.0E-02
6.7E-01
1. 2E-01
7.4E-06

2.9E-01
1.6E-03
2. 7E-03
8.7E-04
1.5E-03
7. 7E-06
3.7E-09
3.6E-07
4.2E-07
5. 9E-06

Total 3.6E+00 3.6E+00 3.6E+00 2.9E-01



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on:
-------------

10/26/95
---------

at 08:18:34
---------------------------------

Page C. 4
-----------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.3E-05
Sur Soil 1.1E-03

Total 1.1E-03



GENII Dose Calculation Program
(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:18:34 Page C. 5

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Exposure Pathway

Pathway Lung Stomach S Int. UL Int.
-------------
Inhale

-- -------
7.0E-02

-------
5.7E-02

-------
5.7E-02

-------
5.7E-02

Leaf Veg 5.7E-02 5.8E-02 5.8E-02 6.2E-02
Oth. Veg 5.1E-01 5.1E-01 5.1E-01 5.3E-01
Fruit 2.3E-01 2.3E-01 2.3E-01 2.4E-01
Cereals 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Meat 7.OE-01 7.1E-01 7.1E-01 7.1E-01
Poultry 7.OE-02 7.OE-02 7.OE-02 7.OE-02
Cow Milk 6.7E-01 6.7E-01 6.7E-01 6.7E-01
Eggs 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Soil Ing 7.5E-06 9.3E-06 1.1E-05 2.3E-05

Total 3.6E+00 3.6E+00 3.6E+00 3.6E+00

Pathway Ovaries Muscle Thyroid Liver

Inhale 8.4E-02 5.8E-02 5.7E-02 2.9E-01
Leaf Veg 5.7E-02 5.8E-02 5.7E-02 1.6E-03
Oth. Veg 5.1E-01 5.2E-01 5.1E-01 2.7E-03
Fruit 2.3E-01 2.4E-01 2.3E-01 8.7E-04
Cereals 1.2E+00 1.2E+00 1.2E+00 1.5E-03
Meat 7.OE-01 7.1E-01 7.OE-01 7.7E-06
Poultry 7.OE-02 7.1E-02 7.OE-02 3.7E-09
Cow Milk 6.7E-01 6.8E-01 6.7E-01 3.6E-07
Eggs 1.2E-01 1.2E-01 1.2E-01 4.2E-07
Soil Ing 8.1E-06 7.4E-06 7.4E-06 5.9E-06

LL Int. Bone Su R Marro Testes

5.8E-02 2.1E+00
7.OE-02 1.8E-01
5.5E-01 9.7E-01
2.5E-01 4.OE-01
1.2E+00 1.5E+00
7.1E-01 8.9E-01
7.0E-02 8.6E-02
6.8E-01 9.4E-01
1.2E-01 1.5E-01
5.2E-05 3.9E-04

3.2E-01
1.1E-01
7.8E-01
3.4E-01
1.5E+00
8. 9E-01
8.7E-02
8. 8E-01
1.5E-01
1. 6E-04

8.5E-02
5. 7E-02
5.1E-01
2.3E-01
1. 2E+00
7.1E-01
7.0E-02
6.7E-01
1.2E-01
8.7E-06

3.7E+00 7.3E+00 5.OE+00 3.6E+00

Total 3.6E+00 3.6E+00 3.6E+00 2.9E-01



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:18:34 Page C. 6
------------------------------------------------------------------------------

Release period:
Uptake/exposure period:
Dose commitment period:
Dose units:

1.0
1.0

70.0
Person rem

External Dose by Exposure Pathway

Pathway
--------------- -------
Plume 2.3E-05
Sur Soil 1.1E-03
--------------- -------
Total 1.1E-03



-------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic (Phased Imp) Offsite Population - Elevated Stack

Executed on:
-------------

10/26/95
---------

at 08:18:34
---------------------------------

Page C. 7
-----------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Committed Dose Equivalent by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 3.5E+00 3.5E+00 3.5E+00 3.5E+00 3.5E+00 4.3E+00 4.4E+00 3.5E+00
SR 90 9.7E-04 1.OE-03 1.6E-03 9.1E-03 3.8E-02 1.OE+00 4.4E-01 5.6E-04
Y 90 1.4E-04 2.1E-03 4.9E-03 2.4E-02 6.OE-02 9.9E-07 9.7E-07 3.2E-08
TC 99 4.3E-07 5.OE-06 8.8E-08 3.OE-07 8.OE-07 5.4E-08 5.4E-08 4.6E-08
CS 137 5.2E-02 5.6E-02 5.6E-02 5.6E-02 5.6E-02 5.1E-02 5.2E-02 5.6E-02
AM 241 5.8E-03 2.4E-06 4.4E-06 2.1E-05 6.3E-05 8.9E-01 6.9E-02 1.4E-02
PU 239 6.OE-03 1.7E-06 3.8E-06 2.OE-05 6.3E-05 9.7E-01 7.5E-02 1.5E-02
---------------
Total

-------
3.6E+00

-------
3.6E+00

-------
3.6E+00

-------
3.6E+00

------- ------- ------- -------
3.7E+00 7.3E+00 5.OE+00 3.6E+00

Radionuclide Ovaries Muscle Thyroid Liver
---
C

------------
14

-------
3.5E+00

-------
3.6E+00

-------
3.5E+00

-------
O.0E+00

SR 90 5.6E-04 5.6E-04 5.6E-04 0.0E+00
Y 90 3.6E-08 3.2E-08 3.2E-08 9.5E-07
TC 99 4.6E-08 4.6E-08 1.2E-06 6.3E-08
CS 137 5.1E-02 5.1E-02 5.1E-02 0.0E+00
AM 241 1.3E-02 9.9E-07 5.6E-07 1.4E-01
PU 239 1.5E-02 3.3E-07 3.3E-07 1.5E-01

Total 3.6E+00 3.6E+00 3.6E+00 2.9E-01

External Dose by Radionuclide

Radionuclide

C 14 0.0E+00
SR 90 3.1E-07
Y 90 1.SE-05
TC 99 1.9E-12
CS 137 1.1E-03
AM 241 1.3E-08
PU 239 1.6E-10

Total 1.1E-03



------------------------------------------------------------------------------
GENII Dose Calculation Program

(Version 1.485 3-Dec-90)

Case title: Chronic ( Phased Imp) Offsite Population - Elevated Stack

Executed on: 10/26/95 at 08:18:34 Page C. 8
------------------------------------------------------------------------------

Release period: 1.0
Uptake/exposure period: 1.0
Dose commitment period: 70.0
Dose units: Person rem

Cumulative Internal Dose to Organs by Radionuclide

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 3.5E+00 3.5E+00 3.5E+00 3.5E+00 3.5E+00 4.3E+00 4.4E+00 3.5E+00
SR 90 9.7E-04 1.OE-03 1.6E-03 9.1E-03 3.8E-02 1.0E+00 4.4E-01 5.6E-04
Y 90 1.4E-04 2.1E-03 4.9E-03 2.4E-02 6.OE-02 9.9E-07 9.7E-07 3.2E-08
TC 99 4.3E-07 5.OE-06 8.8E-08 3.OE-07 8.OE-07 5.4E-08 5.4E-08 4.6E-08
CS 137 5.2E-02 5.6E-02 5.6E-02 5.6E-02 5.6E-02 5.1E-02 5.2E-02 5.6E-02
AM 241 5.8E-03 2.4E-06 4.4E-06 2.1E-05 6.3E-05 8.9E-01 6.9E-02 1.4E-02
PU 239 6.OE-03 1.7E-06 3.8E-06 2.OE-05 6.3E-05 9.7E-01 7.5E-02 1.5E-02

Total 3.6E+00 3.6E+00 3.6E+00 3.6E+00 3.7E+00 7.3E+00 5.OE+00 3.6E+00

Radionuclide Ovaries Muscle Thyroid Liver

C 14 3.5E+00 3.6E+00 3.5E+00 0.0E+00
SR 90 5.6E-04 5.6E-04 5.6E-04 0.0E+00
Y 90 3.6E-08 3.2E-08 3.2E-08 9.5E-07
TC 99 4.6E-08 4.6E-08 1.2E-06 6.3E-08
CS 137 5.1E-02 5.1E-02 5.1E-02 0.0E+00
AM 241 1.3E-02 9.9E-07 5.6E-07 1.4E-01
PU 239 1.5E-02 3.3E-07 3.3E-07 1.5E-01

Total 3.6E+00 3.6E+00 3.6E+00 2.9E-01

External Dose by Radionuclide

Radionuclide

C 14 O.0E+00
SR 90 3.1E-07
Y 90 1.8E-05
TC 99 1.9E-12
CS 137 1.1E-03
AM 241 1.3E-08
PU 239 1.6E-10

Total 1.1E-03
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